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FIG. 26
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FIG. 28A
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APPLIANCE CONTROL METHOD,
SPEECH-BASED APPLIANCE CONTROL

SYSTEM, AND COOKING APPLIANCE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present disclosure relates to an appliance control
method, a speech-based appliance control system, and a
cooking appliance.

2. Description of the Related Art

An example of background art i1s disclosed in Japanese
Unexamined Patent Application Publication No. 2002-91491
(hereimaftter referred to as Patent Literature 1). Patent Litera-
ture 1 discloses a speech-based control system for a plurality
of appliances that locates the direction from which an utter-
ance made by a user originates to achieve an improvement 1n
the recognition rate of the target appliance to be controlled.

SUMMARY OF THE INVENTION

However, further improvements are needed 1n the speech-
based control system disclosed 1n Patent Literature 1.

In one general aspect, the techmques disclosed here feature
a method for controlling a cooking appliance using a user’s
speech 1n a speech-based appliance control system. The
speech-based appliance control system includes the cooking
appliance including a first cooking unit and a second cooking
unit, and includes an audio input device configured to receive
input of user’s speech. In the method, 1n a case of receiving,
from an audio mput device, instruction information mncluding
first audio mmformation indicating operation instructions for a
cooking appliance when first and second cooking units are
executing first and second cooking programs, respectively,
operation 1nstructions are recognized from the first audio
information. In a case where it 1s determined that the mstruc-
tion information includes second audio information related to
the first cooking menu information or the second cooking
menu information, a control command 1s transmitted to the
cooking appliance to cause the cooking appliance to execute
a process corresponding to the operation instructions, without
executing a process according to the first cooking program or
the second cooking program corresponding to one of the first
cooking menu information or the second cooking menu infor-
mation to which the second audio information 1s related.

According to the aspect described above, turther improve-
ments may be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 1s a diagram 1llustrating an overview of a service
provided by a speech-based appliance control system accord-
ing to an embodiment;

FIG. 1B 1s a diagram illustrating an example of a data
center management company that 1s an appliance manufac-
turer;

FIG. 1C 1s a diagram illustrating an example of a data
center management company that 1s one or both of an appli-
ance manufacturer and a management company;

FIG. 2 1s a configuration diagram of the speech-based
appliance control system according to a first embodiment;

FI1G. 3 1s a diagram 1illustrating the hardware configuration
of an audio mput and output device according to the first
embodiment and the second embodiment;

FI1G. 4 1s a diagram 1illustrating the hardware configuration
of a cooking appliance according to the first embodiment and
the second embodiment:
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FIG. § 1s a diagram 1illustrating the hardware configuration
of a display terminal according to the first embodiment and
the second embodiment;

FIG. 6 1s a diagram 1illustrating the hardware configuration
ol a gateway according to the first embodiment;

FIG. 7 1s a diagram 1llustrating the hardware configuration
of a cloud server according to the first embodiment;

FIG. 8 1s a diagram 1illustrating the system configuration of
the audio mput and output device according to the first
embodiment and the second embodiment:;

FIG. 9 1s a diagram 1llustrating the system configuration of
the cooking appliance according to the first embodiment and
the second embodiment;

FIG. 10 15 a diagram 1llustrating the system configuration
of the gateway according to the first embodiment;

FIG. 11 1s a diagram 1llustrating the system configuration
of the cloud server according to the first embodiment;

FIG. 12 1s a flowchart illustrating an example of the opera-
tion of an utterance 1nterpretation unit;

FIG. 13A 15 a diagram 1llustrating an example of an utter-
ance interpretation dictionary DB;

FIG. 13B 1s a diagram 1illustrating the example of the utter-
ance mterpretation dictionary DB;

FIG. 14 1s a diagram illustrating an example of context data
extracted by the utterance interpretation unit;

FIG. 15A 1s a flowchart illustrating an example of the
operation of a state management unit;

FIG. 15B 1s a flowchart illustrating the example of the
operation of the state management unit;

FIG. 16 1s a flowchart 1llustrating an example of the opera-
tion of a response generation unit;

FIG. 17 1s a diagram 1illustrating a specific example of an
appliance state management DB according to the {irst
embodiment;

FIG. 18 1s a diagram 1illustrating a specific example of an
appliance function DB according to the first embodiment;

FIG. 19A 1s a diagram illustrating an example of a menu list
included 1n a cooking program DB;

FIG. 19B 1s a diagram 1illustrating an example of a cooking,
step list included 1n the cooking program DB;

FIG. 20A 1s a diagram 1llustrating an example of an error
message list included 1n the cooking program DB;

FIG. 20B 1s a diagram illustrating an example of a display
screen of the display terminal;

FIG. 21 1s a sequence diagram illustrating the operation of
a speech-based appliance control system according to the first
embodiment;

FIG. 22 1s a sequence diagram 1llustrating the operation of
the speech-based appliance control system according to the
first embodiment:

FIG. 23 1s a sequence diagram illustrating the operation of
the speech-based appliance control system according to the
first embodiment;

FIG. 24 A 1s a diagram 1llustrating an example of a menu
selection screen displayed on the display terminal;

FIG. 24B i1s a diagram illustrating an example of the menu
selection screen displayed on the display terminal;

FI1G. 24C 15 a diagram 1llustrating an example of the menu
selection screen displayed on the display terminal;

FIG. 25 1s a sequence diagram illustrating a process for
determining the target of audio instructions in the speech-
based appliance control system according to the first embodi-
ment;

FIG. 26 1s a flowchart illustrating a cooking program man-
agement process executed i S2201 of FIG. 22;
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FIG. 27 1s a diagram 1llustrating the configuration of a
speech-based appliance control system according to a second
embodiment;

FIG. 28A 1s a block diagram illustrating the hardware
configuration of an integrated management device;

FIG. 28B 1s a block diagram 1illustrating the system con-
figuration of the integrated management device;

FIG. 29 1s a diagram 1llustrating a specific example of an
appliance state management DB according to the second
embodiment;

FIG. 30A 1s a sequence diagram illustrating the operation
ol the speech-based appliance control system according to the
second embodiment;

FIG. 30B 1s a sequence diagram illustrating the operation
ol the speech-based appliance control system according to the
second embodiment;

FIG. 31 1s a sequence diagram illustrating a process for
determining the target ol audio instructions in the speech-
based appliance control system according to the second
embodiment;

FI1G. 32 1s a block diagram 1llustrating the hardware con-
figuration of a cooking appliance according to another
embodiment;

FIG. 33 1s a diagram 1llustrating an overview of a service
provided by a speech-based appliance control system 1n ser-

vice model 1 (local-data-center-based cloud service);

FI1G. 34 15 a diagram 1illustrating an overview of a service
provided by a speech-based appliance control system 1n ser-
vice model 2 (IaaS-based cloud service);

FI1G. 35 15 a diagram 1illustrating an overview of a service
provided by a speech-based appliance control system 1n ser-
vice model 3 (PaaS-based cloud service); and

FIG. 36 1s a diagram 1illustrating an overview of a service
provided by a speech-based appliance control system 1n ser-
vice model 4 (SaaS-based cloud service).

DESCRIPTION OF THE PR
EMBODIMENTS

L1

FERRED

Findings on which the Present Disclosure 1s Based

The mventors have found that the technique described in
Patent Literature 1 given above has the following problem.

Patent Literature 1 discloses a speech-based control system
including appliances to be controlled, and microphones
respectively placed near the appliances for detecting user
speech, and provides the following technique: Audio data
detected by the microphones is collected by an audio collect-
ing means. The content of the audio data input to the audio
collecting means 1s analyzed by a speech recognition means.
The direction from which an utterance made by the user
originates 1s located by a distribution analysis means using
the amplitude of the audio data input to the audio collecting
means. An appliance to be controlled and the content of the
operation to be performed on the appliance are determined by
an inference means on the basis of the content of the audio
data analyzed by the speech recognition means and the direc-
tion located by the distribution analysis means. A control
signal 1s 1ssued to the appliance to be controlled on the basis
of the appliance and the content of the operation which are
determined by the inference means.

Naturally, a user gives instructions to a target appliance by
using speech with their face directed toward the target appli-
ance. Because of this natural behavior, the configuration
described above can determine which of a plurality of appli-
ances that exist the user has given instructions to.
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In recent years, cooking appliances 1n which a plurality of
tasks are feasible, for example, an induction-heating (IH)
cooker including a plurality of heating units or a microwave
oven having a top-rack heating unit and a bottom-rack heating
unit that are capable of executing diflerent heating programs,
are widely used. In these cooking appliances, the distances
between a plurality of heating units are short. Thus, 1t 1s
difficult to distinguish a difference in direction from which
audio mstructions given by a user to each of the heating units
originate. Accordingly, there 1s a problem with the technique
disclosed 1n Patent Literature 1 1n that 1t 1s difficult to give
instructions to the cooking appliances described above by
using speech by specifying one of a plurality of tasks.

To address the problem described above, the inventors have
developed the following solution.

A first aspect of the present disclosure provides a method
for controlling a cooking appliance using a user’s speech 1n a
speech-based appliance control system including the cooking
appliance and an audio input device configured to recerve
input of the user’s speech, the cooking appliance including a
first cooking unit and a second cooking unit. The method
includes transmitting, to the cooking appliance via a first
network, first cooking program information indicating a first
cooking program, the first cooking program corresponding to
a first cooking recipe, and second cooking program informa-
tion indicating a second cooking program, the second cook-
ing program corresponding to a second cooking recipe; 1n a
case of receiving, from the audio mput device, 1nstruction
information including first audio information indicating
operation instructions for the cooking appliance when the
first cooking unit 1s operated based on the first cooking pro-
gram and the second cooking unit 1s operated based on the
second cooking program, recognizing the operation instruc-
tions from the first audio information; determining, using a
database configured to manage first cooking menu 1informa-
tion indicating the name of a cooking menu 1tem correspond-
ing to the first cooking recipe and second cooking menu
information indicating the name of a cooking menu item
corresponding to the second cooking recipe, whether or not
the received 1nstruction information includes the first audio
information and second audio information related to the first
cooking menu information or the second cooking menu infor-
mation; and 1n a case where 1t 1s determined that the received
instruction information includes the second audio informa-
tion, transmitting to the cooking appliance via the first net-
work a control command for causing the cooking appliance to
execute a process corresponding to the operation instructions,
without executing a process that is based on corresponding to
one ol the first cooking menu 1nformation or the second
cooking menu information to which the second audio infor-
mation 1s related.

According to this aspect, first cooking program informa-
tion indicating a first cooking program corresponding to a
first cooking recipe, and second cooking program informa-
tion 1indicating a second cooking program corresponding to a
second cooking recipe are transmitted to a cooking appliance
via a first network. In response to receipt of instruction infor-
mation including first audio information indicating operation
instructions for the cooking appliance from an audio mput
device while a first cooking unit 1n the cooking appliance 1s
executing a process that 1s based on a {irst cooking program
and a second cooking unit 1n the cooking appliance 1s execut-
ing a process that 1s based on a second cooking program, the
operation 1instructions are recognized from the first audio
information.

Using a database configured to manage first cooking menu
information indicating the name of a cooking menu item
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corresponding to the first cooking recipe and second cooking
menu information indicating the name of a cooking menu
item corresponding to the second cooking recipe, it 1s deter-
mined whether or not the instruction information includes
second audio information related to the first cooking menu
information or the second cooking menu information. In a
case where 1t 1s determined that the instruction information
includes the second audio information, a control command 1s
transmitted to the cooking appliance via the first network to
cause the cooking appliance to execute a process correspond-
ing to the operation 1nstructions instead of executing a pro-
cess that 1s executed 1n accordance with a cooking program
corresponding to the cooking menu information to which the
second audio mnformation 1s related.

Accordingly, for example, 1n a case where 1t 1s determined
that the mstruction information includes second audio 1nfor-
mation related to the first cooking menu information, the first
cooking unmit executes the process corresponding to the opera-
tion 1nstructions instead of executing a process that 1s
executed 1n accordance with the first cooking program. For
example, 1n a case where 1t 1s determined that the instruction
information includes second audio information related to the
second cooking menu information, the second cooking unit
executes the process corresponding to the operation struc-
tions mstead of executing a process that 1s executed 1n accor-
dance with the second cooking program. As a result, opera-
tion instructions for the first cooking unit or the second
cooking unit 1n the cooking appliance may be accurately
executed.

In the first aspect, for example, 1n a case where 1t 1s deter-
mined that the instruction information does not include the
second audio information, an error message indicating that
the process corresponding to the operation instructions is not
executable at the cooking appliance may be provided to the
user of the cooking appliance.

According to this aspect, 1n a case where it 1s determined
that the 1nstruction information does not include the second
audio information, an error message 1indicating that the pro-
cess corresponding to the operation instructions 1s not execut-
able 1s provided to a user. This allows the user to once again
make 1nstructions by using speech.

In the first aspect, for example, the speech-based appliance
control system may be configured to be further connected to
a display device, and the error message may be displayed on
the display device.

According to this aspect, an error message 1s displayed on
a display of a display device. This allows the user to visually
check that the process corresponding to the operation mstruc-
tions 1s not executable.

In the first aspect, for example, the speech-based appliance
control system may be configured to be further connected to
an audio output device configured to output audio, and the
error message may be provided to a user of the cooking
appliance using the audio output device.

According to this aspect, an error message 1s provided to a
user using an audio output device. This allows the user to
auditorily check that the process corresponding to the opera-
tion 1nstructions 1s not executable.

In the first aspect, for example, 1n a case where 1t 1s deter-
mined that the instruction information does not include the
second audio information, the process corresponding to the
operation instructions may be executed instead of processes
that are based on all the programs including the first cooking,
program and the second cooking program that are being
executed 1n the cooking appliance.

According to this aspect, 1n a case where it 1s determined
that the mstruction information does not include the second

10

15

20

25

30

35

40

45

50

55

60

65

6

audio information, the process corresponding to the operation
instructions 1s executed instead of processes that are based on
all the programs including the first cooking program and the
second cooking program that are being executed in the cook-
ing appliance. Since 1t 1s determined that the istruction infor-
mation does not include the second audio information, 1t 1s
difficult to understand which of the first cooking unit and the
second cooking unit the operation instructions are provided
to. In this case, according to this aspect, both the first cooking
unit and the second cooking unit execute the process corre-
sponding to the operation instructions 1nstead of executing
the respective processes that are executed 1n accordance with
the first cooking program and the second cooking program.
As a result, at least operation instructions for the cooking
appliance may be executed.

In the first aspect, for example, the operation instructions
may be used for interrupting the process that 1s based on the
first cooking program or the second cooking program in the
cooking appliance.

According to this aspect, the operation instructions are
used for iterrupting a process that 1s being executed in the
cooking appliance 1n accordance with the first cooking pro-
gram or the second cooking program. Thus, the execution of
a process 1n the first cooking unit or the second cooking unit
in accordance with the first cooking program or the second
cooking program 1s 1nterrupted.

In the first aspect, for example, the operation instructions
may be used for executing a process having a cooking param-
cter different from a process that 1s being executed in the
cooking appliance 1n accordance with the first cooking pro-
gram or the second cooking program.

According to this aspect, the operation instructions are
instructions for executing a process having a cooking param-
cter different from a process that 1s being executed 1n the
cooking appliance in accordance with the first cooking pro-
gram or the second cooking program. Thus, a process having
a cooking parameter different from a process that is being
executed 1n the first cooking unit or the second cooking unit in
accordance with the first cooking program or the second
cooking program 1s executed.

In the first aspect, for example, the speech-based appliance
control system may be configured to further include a display
device, display screen information indicating a display screen
that provides two or more cooking recipes including the first
cooking recipe and the second cooking recipe may be trans-
mitted to the display device via a second network, and first
cooking recipe selection information indicating that the first
cooking recipe has been selected on the display device, and
second cooking recipe selection information indicating that
the second cooking recipe has been selected on the display
device may be received from the display device via the second
network.

According to this aspect, display screen information 1ndi-
cating a display screen that provides two or more cooking
recipes including the first cooking recipe and the second
cooking recipe 1s transmitted to a display device via a second
network. First cooking recipe selection information indicat-
ing that the first cooking recipe has been selected on the
display device, and second cooking recipe selection informa-
tion indicating that the second cooking recipe has been
selected on the display device are recerved from the display
device via the second network. This allows the user to recog-
nize that the first cooking recipe and the second cooking
recipe have been selected on the display device.

In the first aspect, for example, the first cooking program
information may be transmitted to the cooking appliance via
the display device 1n response to receipt of the first cooking
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recipe selection information from the display device, and the
second cooking program information may be transmitted to
the cooking appliance via the display device in response to
receipt ol the second cooking recipe selection mformation
from the display device.

According to this aspect, the first cooking program infor-
mation and the second cooking program information are
transmitted to the cooking appliance via the display device in
response to receipt of the first cooking recipe selection infor-
mation and the second cooking recipe selection information
fromthe display device, respectively. Thus, the display device
may be used for both the selection of the first cooking recipe
and the second cooking recipe and the transmission of the first
cooking program i1nformation and the second cooking pro-
gram 1information to the cooking applhance.

In the first aspect, for example, the database may include
correspondence relationship information indicating a first
correspondence relationship between the first cooking unit
and the first cooking program and a second correspondence
relationship between the second cooking unit and the second
cooking program, a cooking unit that 1s to execute the process
corresponding to the operation instructions may be specified
from among the first cooking unit and the second cooking unit
on the basis of the correspondence relationship information,
and the control command may 1nclude specific-cooking-unit
information indicating the specified one of the first cooking
unit and the second cooking unit.

According to this aspect, the database includes correspon-
dence relationship information mdicating a correspondence
relationship between the first cooking unit and the first cook-
ing program and a correspondence relationship between the
second cooking unit and the second cooking program. A
cooking unit that 1s to execute the process corresponding to
the operation instructions 1s specified from among the first
cooking umit and the second cooking unit on the basis of the
correspondence relationship information. The control com-
mand includes specific-cooking-unit information indicating,
the specified cooking unit. Thus, the process corresponding to
the operation instructions 1s executed 1n a cooking unit speci-
fied from among the first cooking unit and the second cooking
unit on the basis of the specific-cooking-unit information,
instead ol a process that 1s executed 1n accordance with the
corresponding cooking program. As a result, operation
instructions for the first cooking unit or the second cooking
unit in the cooking appliance may be accurately executed.

In the first aspect, for example, the cooking appliance may
be configured to manage the correspondence relationship
information, a cooking unit that 1s to execute the process
corresponding to the operation instructions may be specified
from among the first cooking unit and the second cooking unit
on the basis of the correspondence relationship information
and the specific-cooking-unit information, and the specified
cooking umit may be caused to execute the process corre-
sponding to the operation instructions.

According to this aspect, the cooking appliance 1s config-
ured to manage correspondence relationship information
indicating a correspondence relationship between the first
cooking umt and the first cooking program and a correspon-
dence relationship between the second cooking unit and the
second cooking program. A cooking unit that 1s to execute the
process corresponding to the operation instructions 1s speci-
fied from among the first cooking unit and the second cooking
unit on the basis of the correspondence relationship informa-
tion and the specific-cooking-unit information. The specified
cooking unit executes the process corresponding to the opera-
tion instructions. Thus, the operation instructions transmitted
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to the cooking appliance may be accurately executed 1n the
first cooking unit or the second cooking unit.

In the first aspect, for example, the display device may be
included 1n the cooking appliance.

In the first aspect, for example, the display device may be
included in an appliance that i1s different from the cooking
appliance.

A second aspect of the present disclosure provides a
method for controlling a cooking appliance using a user’s
speech 1n a speech-based appliance control system, the
speech-based appliance control system including the cooking
appliance and an audio input device configured to receive
input of user’s speech, the cooking appliance including a first
cooking unit and a second cooking unit. The appliance con-
trol method includes transmitting, to the cooking appliance
via a first network, first cooking program information indi-
cating the first cooking program, the first cooking program
corresponding to a first cooking recipe, and second cooking
program information indicating the second cooking program
different from the first cooking program, the second cooking
program corresponding to a second cooking recipe; 1n a case
of receiving, from the audio mmput device, instruction infor-
mation including first audio information indicating operation
instructions for the cooking appliance when the first cooking
unit 1s operated based on the first cooking program and the
second cooking unit 1s operated based on the second cooking,
program, recognizing the operation instructions from the first
audio information; determining, using a database configured
to manage first cookware information indicating the name of
a cookware 1tem used in the first cooking recipe and second
cookware information indicating the name of a cookware
item used in the second cooking recipe, whether or not the
instruction information mcludes second audio information
related to the first cookware information or the second cook-
ware information; and in a case where 1t 1s determined that the
instruction mformation mcludes the first audio information
and the second audio information, transmitting to the cooking
appliance via the first network a control command for causing
the cooking appliance to execute a process corresponding to
the operation 1nstructions without executing a process that 1s
based on the first cooking program or the second cooking
program corresponding to one of the first cookware informa-
tion or the second cookware information to which the second
audio information 1s related.

According to this aspect, first cooking program informa-
tion indicating a first cooking program corresponding to a
first cooking recipe, and second cooking program informa-
tion indicating a second cooking program corresponding to a
second cooking recipe are transmitted to a cooking appliance
via a first network. In response to receipt of instruction infor-
mation including first audio information indicating operation
instructions for the cooking appliance from an audio mput
device while a first cooking unit 1n the cooking appliance 1s
executing a process that 1s based on a first cooking program
and a second cooking unit 1n the cooking appliance 1s execut-
ing a process that 1s based on a second cooking program, the
operation 1nstructions are recognized from the first audio
information.

Using a database configured to manage first cookware
information indicating the name of a cookware 1item used 1n
the first cooking recipe and second cookware information
indicating the name of a cookware 1tem used in the second
cooking recipe, it 1s determined whether or not the instruction
information includes second audio information related to the
first cookware mformation or the second cookware informa-
tion. In a case where it 1s determined that the instruction
information includes the second audio information, a control
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command 1s transmitted to the cooking appliance via the first
network to cause the cooking appliance to execute a process
corresponding to the operation instructions instead of execut-
ing a process that 1s executed 1n accordance with a cooking
program corresponding to the cookware information to which
the second audio information 1s related.

Accordingly, for example, 1n a case where 1t 1s determined
that the istruction information includes second audio infor-
mation related to the first cookware information, the first
cooking unmit executes the process corresponding to the opera-
tion 1nstructions instead of executing a process that i1s
executed 1n accordance with the first cooking program. For
example, 1n a case where 1t 1s determined that the 1nstruction
information includes second audio information related to the
second cookware information, the second cooking unit
executes the process corresponding to the operation instruc-
tions mstead of executing a process that 1s executed 1n accor-
dance with the second cooking program. As a result, opera-
tion instructions for the first cooking unit or the second
cooking unit 1n the cooking appliance may be accurately
executed.

In the second aspect, for example, 1n a case where it 1s
determined that the mstruction information does not include
the second audio information, an error message indicating,
that the process corresponding to the operation instructions 1s
not executable at the cooking appliance may be provided to
the user of the cooking appliance.

In the second aspect, for example, the speech-based appli-
ance control system may be configured to be further con-
nected to a display device, and the error message may be
displayed on the display device.

In the second aspect, for example, the speech-based appli-
ance control system may be configured to further include an
audio output device configured to output audio, and the error
message may be provided to the user of the cooking appliance
using the audio output device.

In the second aspect, for example, 1n a case where it 1s
determined that the mstruction information does not include
the second audio information, the process corresponding to
the operation instructions may be executed instead of pro-
cesses that are based on all the programs including the first
cooking program and the second cooking program that are
being executed 1n the cooking appliance.

In the second aspect, for example, the operation 1nstruc-
tions may be used for iterrupting a process that is being
executed 1n the cooking appliance in accordance with the first
cooking program or the second cooking program.

In the second aspect, for example, the operation nstruc-
tions may be used for executing a process having a cooking,
parameter different from a process that 1s being executed in
the cooking appliance in accordance with the first cooking,
program or the second cooking program.

In the second aspect, for example, the speech-based appli-
ance control system may be configured to further include a
display device, display screen information indicating a dis-
play screen that provides two or more cooking recipes includ-
ing the first cooking recipe and the second cooking recipe
may be transmitted to the display device via a second net-
work, and first cooking recipe selection information indicat-
ing that the first cooking recipe has been selected on the
display device, and second cooking recipe selection informa-
tion indicating that the second cooking recipe has been
selected on the display device may be received from the
display device via the second network.

In the second aspect, for example, the first cooking pro-
gram 1nformation may be transmitted to the cooking appli-
ance via the display device 1 a case of recerving the first
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cooking recipe selection information from the display device,
and the second cooking program information may be trans-
mitted to the cooking appliance via the display device in case
ol recerving the second cooking recipe selection information
from the display device.

In the second aspect, for example, the database may
include correspondence relationship information indicating a
first correspondence relationship between the first cooking
unit and the first cooking program and a second correspon-
dence relationship between the second cooking unit and the
second cooking program, one of the first cooking unit of the
second cooking unit that 1s to execute the process correspond-
ing to the operation instructions may be specified from among
the first cooking unit and the second cooking unit on the basis
of the correspondence relationship information, and the con-
trol command may include specific-cooking-unit information
indicating the specified one of the first cooking unit and the
second cooking unit.

In the second aspect, for example, the process correspond-
ing to the operation instructions are executed at the one of the
first cooking unit or the second cooking unmit specified on the
basis of the specific-cooking-unit information.

In the second aspect, for example, the display device may
be included 1n the cooking appliance.

In the second aspect, for example, the display device may
be included 1n an appliance that 1s different from the cooking
appliance.

A third aspect of the present disclosure provides a speech-
based appliance control system including a cooking appli-
ance having a first cooking umit and a second cooking unit, an
audio mmput device configured to receive input of a user’s
speech, and a server connectable to the cooking appliance and
the audio mput device. The cooking appliance 1s controlled
using the user’s speech. The cooking appliance includes a
first communication unit configured to recerve from the
server first cooking program information indicating the first
cooking program, the first cooking program corresponding to
a first cooking recipe, and second cooking program informa-
tion 1ndicating the second cooking program, the second cook-
ing program corresponding to a second cooking recipe, and a
second control unit configured to cause the first cooking unit
to operate based on a first cooking program, and configured to
cause the second cooking unit to operate based on the second
cooking program. The audio input device includes an audio
acquisition unit configured to acquire istruction information
including first audio 1nformation indicating operation
instructions for the cooking appliance, and a second commu-
nication unit configured to transmit the acquired mstruction
information to the server. The server includes a third commu-
nication unit configured to transmuit the first cooking program
information and the second cooking program information to
the cooking appliance, a database configured to manage first
cooking menu information indicating the name of a cooking
menu 1tem corresponding to the first cooking recipe and sec-
ond cooking menu information indicating the name of a cook-
ing menu item corresponding to the second cooking recipe, a
determination unit configured to, 1n a case of receiving the
instruction information from the audio input device when the
first cooking unit 1s operated based on the first cooking pro-
gram and the second cooking unit 1s operated based on the
second cooking program, recognize the operation instruc-
tions from the first audio information included i the received
instruction information and determine whether or not the
instruction mformation includes second audio information
related to the first cooking menu imnformation or the second
cooking menu information, and a fourth communication unit
configured to, 1n a case where 1t 1s determined that the mstruc-
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tion information includes the second audio information,
transmit to the cooking appliance a control command for
causing the cooking appliance to execute a process corre-
sponding to the operation instructions, without executing a
process that 1s executed in accordance with the first cooking,
program or the second cooking program corresponding to one
of the first cooking menu information or the second cooking
menu 1information to which the second audio information 1s
related.

According to this aspect, 1n response to receipt of istruc-
tion information including first audio imnformation indicating,
operation mstructions for a cooking appliance from an audio
input device while a first cooking unit 1n the cooking appli-
ance 1s executing a process that 1s based on a first cooking
program and a second cooking unit in the cooking appliance
1s executing a process that 1s based on a second cooking
program, the operation instructions are recognized from the
first audio 1information included in the recerved instruction
information. It 1s determined whether or not the instruction
information includes second audio information related to the
first cooking menu 1information or the second cooking menu
information.

In a case where 1t 1s determined that the instruction nfor-
mation includes the second audio information, a control com-
mand 1s transmitted to the cooking appliance to cause the
cooking appliance to execute a process corresponding to the
operation instructions instead of executing a process that 1s
executed 1n accordance with a cooking program correspond-
ing to the cooking menu information to which the second
audio information 1s related.

Accordingly, for example, 1n a case where 1t 1s determined
that the istruction information includes second audio infor-
mation related to the first cooking menu information, the first
cooking unit executes the process corresponding to the opera-
tion instructions instead of executing a process that i1s
executed 1n accordance with the first cooking program. For
example, 1n a case where 1t 1s determined that the instruction
information includes second audio information related to the
second cooking menu information, the second cooking unit
executes the process corresponding to the operation instruc-
tions 1nstead of executing a process that 1s executed 1n accor-
dance with the second cooking program. As a result, opera-
tion 1nstructions for the first cooking unit or the second
cooking unit 1n the cooking appliance may be accurately
executed.

A Tourth aspect of the present disclosure provides a cook-
ing appliance used in the speech-based appliance control
system according to the third aspect.

The above-described generic or specific aspects may be
implemented by a system, a method, an integrated circuit, a
computer program, or a computer-readable recording
medium such as a compact disc read-only memory (CD-
ROM), or may be implemented by any combination of a
system, a method, an integrated circuit, a computer program,
and a recording medium.

Embodiments will be described 1n detail hereinaiter with
reference to the drawings.

The embodiments described heremafter provide specific
examples of the present disclosure. The values, shapes, con-
stituent elements, steps, the orders of the steps, etc., given 1n
the following embodiments are illustrative, and are not
intended to limit the present disclosure. In addition, among
the constituent elements in the following embodiments, a
constituent element not recited 1 any of the independent
claims indicating the most generic concept of the present
disclosure 1s described as optional. In addition, every embodi-
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ment disclosed herein may be combined with every other
embodiment of the present disclosure.
Overview of Service to be Provided

First, an overview of a service provided by a speech-based
appliance control system according to embodiments dis-
closed herein will be described.

FIG. 1A 1s a diagram 1llustrating an overview of a service
provided by a speech-based appliance control system accord-
ing to embodiments disclosed herein. The speech-based
appliance control system includes a group 4100, a data center
management company 4110, and a service provider 4120.

The group 4100 may indicate, for example, a company, an
organization, a household, or the like whatever 1ts size. The
group 4100 includes a plurality of home electric appliances
101 including a first home electric appliance and a second
home electric appliance, and a home gateway 4102. The
plurality of home electric appliances 101 includes an appli-
ance that 1s capable of accessing the Internet (such as a smart-
phone, a personal computer (PC), or a television recerver).
The plurality ot home electric appliances 101 further includes
an appliance that 1s incapable of accessing the Internet by
itsell (such as lighting, a washing machine, or a refrigerator).
The plurality of home electric appliances 101 may include an
appliance that 1s incapable of accessing the Internet by 1tself
but 1s capable of accessing the Internet via the home gateway
4102. Users 4200 use the plurality of home electric appli-
ances 101 in the group 4100.

The data center management company 4110 includes a
cloud server 4111. The cloud server 4111 1s a virtual server
that builds a cooperative relationship with various appliances
over the Internet. The cloud server 4111 mainly manages vast
volumes of data (or “big data’) that are diflicult to handle with
traditional database management tools or the like. The data
center management company 4110 engages in business
activities such as operating a data center that manages data
and that manages the cloud server 4111. The details of the
activities that the data center management company 4110
undertakes are described below.

It 1s noted here that the data center management company
4110 1s not limited to a company engaging in business activi-
ties such as operating a data center that manages data and that
manages the cloud server 4111.

FIGS. 1B and 1C are diagrams illustrating examples of the
data center management company 4110. For example, as
illustrated 1n FI1G. 1B, 1n a case where an appliance manufac-
turer that develops or manufactures one of the plurality of
home electric appliances 101 performs activities such as man-
aging data or managing the cloud server 4111, the appliance
manufacturer corresponds to the data center management
company 4110. Note that the data center management com-
pany 4110 1s not limited to a single company. For example, as
illustrated 1n FI1G. 1C, 1n a case where an appliance manufac-
turer and a management company collaborate or share with
cach other to manage data or manage the cloud server 4111,
one or both of them correspond to the data center manage-
ment company 4110.

The service provider 4120 includes a server 121. When
used herein, the server 121 includes, for example, a memory
in a personal use PC whatever the size. In some cases, the
service provider 4120 may not include the server 121. In these
cases, the service provider 4120 may include a different
device configured to perform the functions of the server 121.

In the speech-based appliance control system described
above, the home gateway 4102 may not necessarily be used.
The home gateway 4102 1s a device that allows the home
clectric appliances 101 to access the Internet. Accordingly, 1n
a case where the home electric appliances 101 do not include
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an appliance that 1s incapable of accessing the Internet by
itself, for example, 1n a case where all the home electric
appliances 101 1n the group 4100 are connecting to the Inter-
net, the home gateway 4102 1s not used.

The flow of information 1n the speech-based appliance
control system described above will now be described with

reference to FIG. 1A.

First, the first home electric appliance or the second home
clectric appliance in the group 4100 transmits log information
to the cloud server 4111 in the data center management com-
pany 4110. The cloud server 4111 collects the log information
on the first home electric appliance or the second home elec-
tric appliance (arrow 131 1n FIG. 1A). The log information
may be mnformation idicating, for example, the operating
state or operation date and time of the plurality of home
clectric appliances 101. The log information includes, for
example, the viewing history of a TV wviewer, scheduled
recording imnformation on a recorder, the date and time when
a washing machine runs, the amount of laundry, the date and
time when a refrigerator door opens and closes, and the num-
ber of times the refrigerator door opens and closes. The log
information 1s not limited to the information described above,
and may include a variety of pieces of information available
from the home electric appliances 101. The log information
may be provided from the plurality of home electric appli-
ances 101 directly to the cloud server 4111 via the Internet.
The log information may also temporarily be collected 1n the
home gateway 4102 from the plurality of home electric appli-
ances 101, and may be provided from the home gateway 4102
to the cloud server 4111.

Then, the cloud server 4111 in the data center management
company 4110 provides the collected log information to the
service provider 4120 at a constant rate. The “constant rate”
may be the unit of how the data center management company
4110 can organize the collected mnformation and provide the
information to the service provider 4120, or may be the unit
requested by the service provider 4120. Instead of the infor-
mation being provided at a “constant rate”, the amount of
information may not necessarily be constant, and, for
example, the amount of information that 1s provided may vary
depending on the situation. The log information 1s saved 1n
the server 121 included 1n the service provider 4120, 11 nec-
essary (arrow 132 1 FIG. 1A).

Then, the service provider 4120 organizes the log informa-
tion into 1nformation adapted to a service that 1s provided to
users, and provides the information to the users. The users to
whom the information is provided may be the users 4200 who
use the plurality of home electric appliances 101, or may be
external users 4210. In a method for providing the informa-
tion to the users 4200 or 4210, for example, the information
may be provided from the service provider 4120 directly to
the users 4200 or 4210 (arrow 133 or 134 1n FIG. 1A). In
another method for providing the information to the users
4200, for example, the information may be provided to the
users 4200, passing back through the cloud server 4111 1n the
data center management company 4110 (arrows 135 and 136
in FIG. 1A).

Alternatively, the cloud server 4111 1n the data center man-
agement company 4110 may organize the log information
into information adapted to a service that 1s provided to users,
and may provide the information to the service provider 4120.

The users 4200 may be 1dentical to or different from the

users 4210.

First Embodiment

FIG. 2 1s a diagram 1illustrating the configuration of a
speech-based appliance control system according to a first
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embodiment. The configuration of the speech-based appli-
ance control system according to the first embodiment will be
described with reference to FIG. 2.

The speech-based appliance control system illustrated 1n
FIG. 2 includes an audio mput and output device 240, a
plurality of home electric appliances 101, a display terminal
260, a gateway 102, an information commumnication network
220, and acloud server 111. The home electric appliances 101
include an oven range 243, an induction-heating (IH) cooker
244, and a reirigerator 245. The plurality of home electric
appliances 101 may include any other desired appliance
instead of or 1n addition to the oven range 243, the IH cooker
244, and the refrigerator 245.

The audio mput and output device 240 (an example of an
audio input device) includes an audio acquisition unit config-
ured to acquires speech from a user 250, and an audio output
unit configured to output audio to the user 250. A group 100
1s a space within which the audio input and output device 240
can provide information (or a space over which audio inter-
action 1s feasible). The group 100 may be, for example, a
house of the user 250.

The audio mput and output device 240 recognizes speech
of the user 250. The audio input and output device 240 pre-
sents audio mformation and controls the plurality of home
clectric appliances 101 1n accordance with instructions
entered by the user 250 through speech. More specifically, the
audio input and output device 240 reads content aloud,
responds to a question made by the user 250, and controls the
home electric appliance 101 in accordance with instructions
entered by the user 250 through speech.

The display terminal 260 (an example of a display device)
has an 1mnput function that allows the user 250 to give appli-
ance control istructions, and an information output function
that provides information to the user 250. The 1nput function
of the display terminal 260 may be implemented by a touch
panel or a push button. The display terminal 260 may be a
mobile phone, a smartphone, or a tablet device.

The display terminal 260, the audio input and output device
240, and the plurality of home electric appliances 101 may be
connected to the gateway 102 using wired or wireless con-
nection. Additionally, the audio input and output device 240
and at least one of the plurality of home electric appliances
101 may be integrated 1nto a single unat.

FIG. 3 1s a block diagram illustrating the hardware con-

figuration of the audio mput and output device 240. The
hardware configuration of the audio 1input and output device
240 will be described with reference to FIG. 3.

As 1llustrated 1 FIG. 3, the audio input and output device
240 includes a processing circuit 300, an audio collection
circuit 301, an audio output circuit 302, and a communication
circuit 303. These circuits are connected to one another via a
bus 330, and are capable of exchanging data or instructions.

The processing circuit 300 includes a central processing
unit (CPU) 310 and a memory 320. Alternatively, the process-
ing circuit 300 may include dedicated hardware configured to
implement the operations described below, istead of the
CPU 310 and the memory 320. The memory 320 stores an
appliance ID 341 and a computer program 342.

The appliance ID 341 1s an identifier uniquely assigned to
the audio mput and output device 240. The appliance 1D 341
may be independently assigned by a manufacturer, or may be
a physical address (or so-called Media Access Control
(MAC) address), which 1s uniquely assigned basically on a
network.

The audio collection circuit 301 collects user speech and
generates an analog audio signal. The audio collection circuit
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301 converts the generated analog audio signal into digital
data and then transmits the digital data to the bus 330.

The audio output circuit 302 converts the digital data
received via the bus 330 into an analog audio signal. The
audio output circuit 302 outputs the resulting analog audio
signal.

The communication circuit 303 1s a circuit that communi-
cates with other devices (e.g., the gateway 102) via a network.
The communication circuit 303 performs communication
complying with, for example, the Ethernet (registered trade-
mark) standards. The communication circuit 303 transmits
log information or ID information generated by the process-
ing circuit 300 to the gateway 102. The communication cir-
cuit 303 transmits a signal recerved from the gateway 102 to
the processing circuit 300 via the bus 330.

The audio input and output device 240 may also include, in
addition to the illustrated constituent elements, a constituent
clement(s) to implement the requested function.

FIG. 4 1s a block diagram 1llustrating the hardware con-
figuration of a cooking appliance 400 that1s an example of the
home electric appliances 101. The hardware configuration of
the cooking appliance 400 will be described with reference to
FIG. 4. The oven range 243, the IH cooker 244, and the
refrigerator 245 are examples of the cooking appliance 400.

The cooking appliance 400 includes an mput and output
circuit 410, a communication circuit 430, and a processing
circuit 470. These circuits are connected to one another via a
bus 460, and are capable of exchanging data or instructions.

The processing circuit 470 includes a CPU 430 and a
memory 440. Alternatively, the processing circuit 470 may
include dedicated hardware configured to implement the
operations described below, mstead of the CPU 430 and the
memory 440. The memory 440 stores an appliance 1D 441, a
computer program 442, and a cooking program 1D 443.

The appliance 1D 441 1s an 1identifier uniquely assigned to
the cooking appliance 400. The cooking program 1D 443 1s an
identifier uniquely assigned to a cooking program. The appli-
ance 1D 441 and the cooking program ID 443 may be 1nde-
pendently assigned by a manufacturer, or may be a physical
address (or so-called Media Access Control (MAC) address),
which 1s uniquely assigned basically on a network.

The mput and output circuit 410 outputs a result of pro-
cessing performed by the processing circuit 470. The input
and output circuit 410 converts an mput analog signal nto
digital data, and transmuits the digital data to the bus 460. For
example, 1 a case where the input and output circuit 410 has
a display function, the input and output circuit 410 displays a
result of processing performed by the processing circuit 470.
In this case, the cooking appliance 400 that includes the input
and output circuit 410 (an example of a display device) having
a display function may have the function of the display ter-
minal 260.

The communication circuit 450 1s a circuit that communi-
cates with other devices (e.g., the gateway 102) via a network.
The communication circuit 450 performs communication
complying with, for example, the Ethernet (registered trade-
mark) standards. The communication circuit 450 transmits
log information or ID information generated by the process-
ing circuit 470 to the gateway 102. The communication cir-
cuit 450 transmits a signal recerved from the gateway 102 to
the processing circuit 470 via the bus 460.

The cooking appliance 400 may also include, 1n addition to
the 1llustrated constituent elements, a constituent element(s)
to implement the requested function.

FIG. 5 1s a block diagram 1llustrating the hardware con-
figuration of the display terminal 260. As illustrated in FI1G. 5,
the display terminal 260 includes a display control circuit
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500, a display circuit 502, a communication circuit 505, and
a processing circuit 310. These circuits are connected to one
another via a bus 525, and are capable of exchanging data or
instructions.

The display circuit 502 includes a liquid crystal display and
so on. The display circuit 502 displays an image such as an
object image including 1cons or operation buttons, and a text
image. The display control circuit 500 controls the operation
of the display circuit 502 to display an 1image on the display
circuit 502.

The communication circuit 503 1s a circuit that communi-
cates with other devices (e.g., the audio mmput and output
device 240, the cooking appliance 400, etc.) via a network.
The communication circuit 505 performs communication
complying with, for example, the Ethernet (registered trade-
mark) standards or near field communication standards. The
communication circuit 305 transmits log mformation or ID
information generated by the processing circuit 510 to the
audio mput and output device 240 or the cooking appliance
400. The communication circuit 505 transmits a signal
received from the audio mmput and output device 240 or the
cooking appliance 400 to the processing circuit 510 via the
bus 525.

The processing circuit 310 includes a CPU 515 and a
memory 520. Alternatively, the processing circuit 310 may
include dedicated hardware configured to implement the
operations described below, mstead of the CPU 515 and the
memory 520. The memory 520 stores a display terminal 1D
521, a computer program 522, and a cooking program ID 523.
The display terminal 1D 521 1s an identifier uniquely assigned
to the display terminal 260. Similarly to the cooking program
ID 443, the cooking program 1D 523 1s an identifier uniquely
assigned to a cooking program.

The display terminal 260 may also include, 1n addition to
the 1llustrated constituent elements, a constituent element(s)
to implement the requested function.

In FIG. 5, the display terminal ID 521 and the cooking
program ID 523 are stored 1n the memory 520 1n which the
computer program 322 1s stored. However, this 1s an example.
The computer program 522 may be stored 1n a random access
memory (RAM) or a read-only memory (ROM), and the
display terminal ID 521 and the cooking program 1D 523 may
be stored 1n a flash memory.

FIG. 6 1s a block diagram illustrating the hardware con-
figuration of the gateway 102. The gateway 102 includes a
communication circuit 550 and a processing circuit 570.
These circuits are connected to each other via a bus 560, and
are capable of exchanging data or instructions.

The communication circuit 550 1s a circuit that communi-
cates with other devices (e.g., the audio mmput and output
device 240, the cooking appliance 400, etc.) via a network.
The communication circuit 350 performs communication
complying with, for example, the Ethernet (registered trade-
mark) standards. The communication circuit 550 transmits
log information or ID information generated by the process-
ing circuit 570 to the audio mnput and output device 240 or the
cooking appliance 400. In addition, the communication cir-
cuit 550 transmits a signal recerved from the audio input and
output device 240 or the cooking appliance 400 to the pro-
cessing circuit 570 via the bus 560.

The processing circuit 370 includes a CPU 530 and a
memory 540. Alternatively, the processing circuit 370 may
include dedicated hardware configured to implement the
operations described below, mstead of the CPU 530 and the
memory 540. The memory 540 stores a gateway 1D 541 and
a computer program 542. The gateway 1D 541 1s an identifier
unmiquely assigned to the gateway 102. The gateway 102 may
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also include, 1n addition to the illustrated constituent ele-
ments, a constituent element(s) to implement the requested
function.

In FIG. 6, the gateway ID 541 1s stored in the memory 540
in which the computer program 542 1s stored. However, this 1s
an example. The computer program 542 may be stored 1n a

RAM or a ROM, and the gateway ID 541 may be stored 1n a
flash memory.

FIG. 7 1s a block diagram 1llustrating the hardware con-
figuration of the cloud server 111. The cloud server 111
includes a communication circuit 650, a processing circuit
670, a speech recognition database (DB) 600, an appliance
state management DB 620 (an example of a database), an
utterance interpretation dictionary DB 6235, an appliance
tfunction DB 630, and a cooking program DB 640. The pro-
cessing circuit 670 includes a CPU 671, and a memory 672 1n
which a computer program 673 1s stored. These constituent
elements are connected to one another via a bus 680, and are
capable of mutually exchanging data.

The processing circuit 670 1s connected to the speech rec-
ognmition/synthesis DB 600, the appliance state management
DB 620, the utterance interpretation dictionary DB 6235, the
appliance function DB 630, and the cooking program DB 640
via the bus 680. The processing circuit 670 acquires or edits
management information stored in the databases 600, 620,
625, 630, and 640.

In this embodiment, the speech recognition/synthesis DB
600, the appliance state management DB 620, the utterance
interpretation dictionary DB 625, the appliance function DB
630, and the cooking program DB 640 are elements included
in the cloud server 111. The speech recogmition/synthesis DB
600, the appliance state management DB 620, the utterance
interpretation dictionary DB 625, the appliance function DB
630, and the cooking program DB 640 may be provided
outside the cloud server 111, in which case the cloud server
111 may further include an Internet line 1n addition to the bus
680.

The communication circuit 650 1s a circuit that communi-
cates with other communication devices (e.g., the gateway
102) via a network. The communication circuit 650 performs
communication complying with, for example, the Ethernet
(registered trademark) standards.

The CPU 671 controls the operation of the cloud server
111. The CPU 671 executes a group of instructions written 1n
the computer program 673 developed 1n the memory 672.
Accordingly, the CPU 671 1s capable of implementing a vari-
ety of functions. A group of instructions for allowing the
cloud server 111 to implement the operations described
below 1s written 1n the computer program 673.

The computer program 673 described above may be
recorded on a recording medium such as a CD-ROM and
distributed as a marketed product. Alternatively, the computer
program 673 may be transmitted via an electric communica-
tion line such as the Internet. An appliance (e.g., a PC) includ-
ing the hardware illustrated 1n FIG. 7 1s capable of function-
ing as the cloud server 111 according to this embodiment by
reading the computer program 673.

The CPU 671 and the memory 672 1n which the computer
program 673 1s stored may be implemented as hardware such
as a digital signal processor (DSP) in which a computer
program 1s 1ntegrated 1n a single semiconductor circuit. The
DSP i1s capable of implementing all the processing operations
implementable by the CPU 671 that executes the computer
program 673 described above on a single integrated circuit.

This DSP 1n place of the CPU 671 and the memory 672
illustrated in FIG. 7 may be used as the processing circuit 670.
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The speech recognition/synthesis DB 600 stores acoustic
models and language models for speech recognition. The
appliance state management DB 620, the utterance interpre-
tation dictionary DB 623, the appliance function DB 630, and
the cooking program DB 640 will be described 1n detail
below.

FIG. 8 15 a block diagram 1llustrating the system configu-
ration of the audio mput and output device 240. The audio
input and output device 240 includes an audio collection unit
1000, an audio detection unit 1010, an audio section segmen-
tation unit 1020, a communication unit 1030, and an audio
output unit 1040.

The audio collection unit 1000 corresponds to the audio
collection circuit 301. The audio collection unit 1000 collects
user speech and generates an analog audio signal. The audio
collection unit 1000 converts the generated analog audio sig-
nal into digital data, and generates an audio signal.

The audio detection unit 1010 and the audio section seg-
mentation unit 1020 are implemented by the processing cir-
cuit 300. The CPU 310 that executes the computer program
342 functions as, for example, the audio detection unit 1010
at a certain point 1n time, and functions as the audio section
segmentation unit 1020 at a different point 1n time. At least
one of the audio detection unit 1010 and the audio section
segmentation unit 1020 may be implemented by hardware
configured to perform dedicated processing, such as a DSP.

The audio detection unit 1010 determines whether or not
audio has been detected. For example, 11 the level of the audio
signal (e.g., the amplitude of the audio signal) generated by
the audio collection unit 1000 1s less than or equal to a pre-
determined value, the audio detection unit 1010 determines
that no audio has been detected.

The audio section segmentation unit 1020 extracts a sec-
tion 1n which audio 1s present from the acquired audio signal.
The audio collection unit 1000, the audio detection unit 1010,
and the audio section segmentation unit 1020 constitute an
example of an audio acquisition unit.

The communication unit 1030 (an example of a second
communication unit) corresponds to the communication cir-
cuit 303. The communication unit 1030 communicates with
other communication devices (e.g., the gateway 102) via a
network. The communication unit 1030 performs communi-
cation complying with, for example, the Ethernet (registered
trademark) standards. The communication unit 1030 trans-
mits an audio signal for the section extracted by the audio
section segmentation umt 1020. Further, the communication
unit 1030 passes the recerved audio signal to the audio output
unit 1040.

The audio output unit 1040 corresponds to the audio output
circuit 302. The audio output unit 1040 converts the audio
signal received by the communication unit 1030 1nto an ana-
log audio signal. The audio output unit 1040 outputs the
resulting analog audio signal.

FIG. 9 1s a block diagram 1llustrating the system configu-
ration of the cooking appliance 400. The cooking appliance
400 1ncludes a communication umt 900, an appliance control
umt 910, a first cooking unit 911, and a second cooking unit
912.

The commumnication unit 900 (an example of a first com-
munication unit) corresponds to the communication circuit
450. The communication unit 900 communicates with other
communication devices (e.g., the gateway 102 ) via anetwork.
The communication umt 900 performs communication com-
plying with, for example, the Ethernet (registered trademark)
standards.

The appliance control unit 910 (an example of a second
control unit) corresponds to the mput and output circuit 410
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and the processing circuit 470. The processing circuit 470
corresponding to the appliance control unit 910 reads the
control data received by the communication unit 900. The
processing circuit 470 corresponding to the appliance control
unit 910 controls the mput and output circuit 410 using the
read control data.

The appliance control unit 910 controls the operations of
the first cooking unit 911 and the second cooking unit 912 in
accordance with control commands recerved by the commu-
nication unit 900. The first cooking unit 911 and the second
cooking unit 912 are configured to be capable of simulta-
neously executing different cooking programs. In a case
where the cooking appliance 400 1s the IH cooker 244, the
first cooking unit 911 corresponds to, for example, a “heater
17, and the second cooking unit 912 corresponds to, for
example, a “heater 2”. In a case where the cooking appliance
400 1s the oven range 243, the first cooking unit 911 corre-
sponds to, for example, a “top rack”, and the second cooking
unit 912 corresponds to, for example, a “bottom rack™.

FIG. 10 1s a block diagram 1llustrating the system configu-
ration of the gateway 102. The gateway 102 includes a com-
munication unit 800, a recerved data analysis umit 810, and a
transmission data generation unit 820.

The communication unit 800 corresponds to the commu-
nication circuit 550. The communication unit 800 1s a circuit
that communicates with other devices (e.g., the audio input
and output device 240, the cooking appliance 400, etc.) via a
network. The communication unit 800 performs communica-
tion complying with, for example, the Ethernet (registered
trademark) standards. The communication unit 800 passes
received data to the recerved data analysis unit 810. Further,
the communication unit 800 transmits data generated by the
transmission data generation unit 820.

The recerved data analysis unit 810 corresponds to the
processing circuit 570. The recerved data analysis unit 810
analyzes the data recerved by the communication unit 800 to
determine the type of the recerved data. As a result of the
analysis of the recerved data in terms of type, the recerved data
analysis unit 810 determines the next target appliance (e.g.,
the audio mput and output device 240 or the cooking appli-
ance 400), and the data to be transmitted to the target appli-
ance.

The transmission data generation unit 820 corresponds to
the processing circuit 570. The transmission data generation
unit 820 generates transmission data based on the next target
appliance and the data to be transmitted to the target appli-
ance, which are determined by the received data analysis unit
810.

FI1G. 11 1s a block diagram 1llustrating the system configu-
ration of the cloud server 111. The cloud server 111 includes
a communication unit 700, a speech recognition unit 710, an
utterance interpretation unit 730, a state management unit
740, a response generation unit 750, and a speech synthesis
unit 760.

The communication unit 700 (an example of a third com-
munication unit and a fourth communication unit) corre-
sponds to the communication circuit 650. The communica-
tion unit 700 1s a circuit that communicates with other devices
(c.g., the gateway 102) via a network. The communication
unit 700 performs communication complying with, for
example, the Ethernet (registered trademark) standards.

The speech recognition unit 710 1s implemented by the
processing circuit 670 and the speech recognition/synthesis
DB 600. The speech recognition unit 710 converts an audio
signal into character string data. Specifically, the speech rec-
ogmition unit 710 acquires information on pre-registered
acoustic models from the speech recogmtion/synthesis DB
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600, and converts the audio signal into phonemic data using,
the acoustic models and the frequency characteristics of the
audio signal. The speech recognition unit 710 also acquires
information on pre-registered language models from the
speech recognition/synthesis DB 600, and generates specific
character string data using the language models 1n accordance
with the arrangement of the phonemes 1n the phonemic data.

The utterance interpretation unit 730 1s implemented by the
processing circuit 670, the appliance function DB 630, and
the cooking program DB 640. The utterance interpretation
unit 730 extracts context data from the character string data.
The context data may include, specifically, the target appli-
ance name, the menu name (or food name), the cookware
name, or the task content. The utterance interpretation unit
730 checks the character string data against the appliance
function DB 630 and the cooking program DB 640 to extract
context data.

The state management unit 740 (an example of a determi-
nation unit) 1s implemented by the processing circuit 670, the
appliance state management DB 620, and the cooking pro-
gram DB 640. The state management unit 740 recerves the
context data as input, and acquires data stored 1n the appliance
state management DB 620 and the cooking program DB 640.
The state management unit 740 changes the acquired data to
update the appliance state management DB 620 and the cook-
ing program DB 640.

The response generation unit 750 1s implemented by the
processing circuit 670, the appliance state management DB
620, the appliance function DB 630, and the cooking program
DB 640. The response generation unit 750 searches the appli-
ance state management DB 620, the appliance function DB
630, and the cooking program DB 640, and generates a con-
trol signal for controlling the cooking appliance 400 to be
controlled. The response generation unit 750 searches the
appliance function DB 630 and the cooking program DB 640,
and generates character string data of information to be pro-
vided to the user 2350.

The speech synthesis unit 760 1s implemented by the pro-
cessing circuit 670 and the speech recognition/synthesis DB
600. The speech synthesis umt 760 converts the character
string data into an audio signal. Specifically, the speech syn-
thesis unit 760 acquires information on pre-registered acous-
tic models and language models from the speech recognition/
synthesis DB 600, and converts the character string data into
a specific audio signal using the acoustic models and the
language models.

FIG. 12 1s a flowchart illustrating an example of the opera-
tion of the utterance interpretation unit 730. FIGS. 13A and
13B are diagrams 1llustrating an example of the utterance
interpretation dictionary DB 6235, FI1G. 14 15 a diagram 1llus-
trating an example ol context data 1400 extracted by the
utterance mterpretation unit 730. The context data 1400 1llus-
trated 1n FI1G. 14 1s an example of context data in a case where
a user speaks an utterance “Turn off the heat to the stew™. In
the following, the stew 1s described as a Japanese stewed or
simmered vegetable dish (“nimono”™).

As 1llustrated in FIGS. 13A and 13B, the utterance inter-
pretation dictionary DB 625 holds word IDs, word names,
related word IDs, types, and concepts in association with one
another.

The word IDs are 1dentifiers uniquely assigned to the words
registered in the word names. For example, the word name
“pot” 1s registered with the word ID “WO001”. The related
word IDs are word 1Ds of words related to the words regis-
tered 1n the word names. For example, the word 1D “W030”
associated with the word name “ground meat” 1s registered as
a related word ID of the word name “hamburger steak”.
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Conversely, the word ID “W010” associated with the word
name “hamburger steak™ 1s registered as a related word 1D
associated with the word name “ground meat™.

The types represent the types of the words registered in the
word names. The types include <equipment>, <menu>, <cat-
egory>, <ingredient>, <appliance>, and <task>. The type
<equipment> represents a cooking equipment or cookware
product. The type <menu> represents a menu 1tem or food
item. The type <category>represents the general conceptof a
menu 1tem. The type <ingredient> represents the names of
ingredients used 1n cooking. The type <appliance> represents
a cooking appliance. The type <task> represents instructions
for an action or the like.

For example, the word name “pot™ 1s registered with the
type <equipment>. For example, the word name “hamburger
steak”™ 1s registered with the type <menu>. For example, the
word name “stew’” 1s registered with the type <category>. For
example, the word name “ground meat” 1s registered with the
type <ingredient™>. For example, the word name “IH cooker”
1s registered with the type <appliance>. For example, the
word name “turn off the heat” is registered with the type
<task>.

The concepts represent logical symbols for the words reg-
istered 1n the word names. The concepts correspond to the
words registered 1n the word names in a one-to-one way. For
example, the word name *“‘stew” 1s registered with the concept
<stewed>. For example, the word name “oven range” 1s reg-
istered with the concept <stove>. For example, the word
name “turn off the heat” 1s registered with the concept
<stop_heat>.

A process illustrated 1n FIG. 12 1s in1tiated by the utterance
interpretation unit 730 immediately after the speech recogni-
tion unit 710 converts an audio signal for an utterance made
by a user 1nto character string data.

In S1201, the utterance interpretation unit 730 in the cloud
server 111 checks a character string for the utterance made by
the user (1.e., the character string data output from the speech
recognition umt 710) against a list of word names 1n the
utterance interpretation dictionary DB 625. In step S1202, the
utterance mterpretation unit 730 outputs, as context data, the
“types” and “concepts”™ associated with all the word names
that match part or all of the character string. As illustrated in
FIG. 14, the context data 1s output 1n a table form.

In the example 1n FIG. 14, the utterance interpretation unit
730 determines that the word name “stew” and the word name
“turn off the heat™ in the utterance “Turn off the heat of the
stew”” match the corresponding word names in the utterance
interpretation dictionary DB 625. As may be seen from FIGS.
13 A and 13B, the utterance interpretation unit 730 outputs, as
the context data 1400, the information associated with the
word name “stew”’, namely, the word ID “W020”, the type
<category>>, and the concept <stewed>, and the information
associated with the word name “turn oif the heat”, namely, the
word ID “WI100”, the type <task>, and the concept
<stop_heat>.

In S1203, the utterance interpretation unit 730 determines
whether or not each word name has a related word ID. If each
word name has no related word ID (NO 11 51203 ), the process
illustrated in FIG. 12 ends. If each word name has a related
word ID (YES 1n S1203), then 1n S1204, the utterance inter-
pretation umt 730 outputs the “word name”, “type”, and
“concept” associated with the related word ID as context data.

In the example 1n FIG. 14, as may be seen from FIGS. 13A
and 13B, the utterance interpretation unit 730 determines that
there 1s no related word ID associated with the word name
“turn off the heat”, and determines that there are related word
IDs associated with the word name “‘stew”. Then, the utter-
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ance nterpretation unit 730 outputs the word name “beef
stew”’, the type <menu>, and the concept <beel_stew>, which
are associated with the related word ID “W011” associated
with the word name “stew”, and the word name “chikuzen-ni
stew”, the type <menu>, and the concept <chikuzen_ni>,
which are associated with the related word ID “W012” asso-
ciated with the word name “stew”, as context data. As a result,
the context data 1400 1llustrated in FIG. 14 1s output from the
utterance interpretation unit 730.

FIG. 17 1s a diagram 1illustrating a specific example of the
appliance state management DB 620. The appliance state
management DB 620 holds, for example, gateway IDs (GW-
IDs), appliance IDs, appliance names <appliance>, ongoing
cooking program IDs, ongoing cooking step IDs, cookware
names <equipment™>, menu names <menu>, and appliance
operating states 1n association with one another.

The gateway IDs are 1identifiers uniquely assigned to gate-
ways 102. In the example 1 FIG. 17, gateway IDs “G001”
and “G002” are registered.

The appliance IDs are identifiers uniquely assigned to
separate cooking units included in cooking appliances 400. In
the example 1n FIG. 17, the appliance 1D “MO01-01" 1s regis-
tered with the “heater 17 of the IH cooker 244, the appliance
ID “MO01-02” 1s registered with the “heater 2 of the IH
cooker 244, and the appliance ID “M01-03" 1s registered with
a “heater 3” of the IH cooker 244. In addition, the appliance
ID “M02-01" 1s registered with the “top rack” in the oven
range 243, and the appliance 1D “M02-02” 1s registered with
the “bottom rack™ in the oven range 243.

The appliance names <appliance> represent logical sym-
bols for cooking appliances 400. The appliance names
<appliance> correspond to the cooking appliances 400 1n a
one-to-one way. In the example 1n FIG. 17, the appliance
name <ih_heater> 1s registered with each of the heaters 1, 2,
and 3 of the IH cooker 244. In addition, the appliance name
<stove> 1s registered with each of the top rack and bottom
rack in the oven range 243.

The ongoing cooking program IDs are 1dentifiers of ongo-
ing cooking programs currently being undertaken. In the
example 1n FIG. 17, the cooking programs with the cooking
program IDs “T0017, “T002”, and “T003” are currently
undertaken. The ongoing cooking step IDs are 1dentifiers of
individual cooking steps in currently ongoing cooking pro-
grams. In the example 1n FIG. 17, the cooking step with the
cooking step ID “S001” 1s being performed 1n the cooking
associated with the cooking program ID “T001”, the cooking
step with the cooking step ID “S002” 1s being performed 1n
the cooking associated with the cooking program ID “T002”,
and the cooking step with the cooking step 1D “S002” 1s being
performed 1n the cooking associated with the cooking pro-
gram 1D 1003,

The cookware names <equipment> represent cookware
items used 1n accordance with the associated cooking pro-
grams. In the example in FI1G. 17, <pot>1s used in the cooking
associated with the cooking program ID “T001”, <pan> is
used 1n the cooking associated with the cooking program 1D
“T002”, and <gratin, ;plate>1s used in the cooking associated
with the cooking program ID “T003”.

The menu names <menu> represent menu 1tems (or food
items ) currently being cooked. In the example in FIG. 17, the
menu 1tem associated with the cooking program ID ““T001” 1s
represented by <chikuzen_ni>, the menu 1tem associated
with the cooking program ID “T002” 1s represented by <ham-
burger>, and the menu 1tem associated with the cooking pro-
gram 1D “T003” 1s represented by <gratin>.

The appliance operating states indicate, for example,
whether the corresponding appliances are currently 1n opera-
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tion or 1in standby state. In the example in FIG. 17, the “heater
17 of the IH cooker 244 1s 1n the appliance operating state “in
standby mode”, the “heater 2” of the IH cooker 244 1s in the
appliance operating state “in operation (over a low heat)”, and
the “top rack” in the oven range 243 1s in the appliance
operating state “in operation (2 minutes left)”.

As described above, the IH cooker 244 has three cooking
units, namely, the “heater 17, the “heater 27, and the “heater
3”. The three cooking units are configured to be capable of
simultaneously operating 1n accordance with different cook-
ing programs. Accordingly, separate appliance IDs are regis-
tered with the “heater 17, the “heater 27, and the “heater 3 1n
order to individually identify the three cooking units. The
“heater 1” of the IH cooker 244 1s an example of a first
cooking unit, and the “heater 2” of the IH cooker 244 1s an
example of a second cooking unit.

Similarly, the oven range 243 has two cooking units,
namely, the “top rack™ and the “bottom rack™. The two cook-
ing units are configured to be capable of simultaneously oper-
ating 1n accordance with different cooking programs. Accord-
ingly, separate appliance IDs are registered with the “top
rack” and the “bottom rack™ i1n order to individually identify
the two cooking units. The “top rack™ in the oven range 243 1s
an example of the first cooking unit, and the “bottom rack™ 1n
the oven range 243 1s an example of the second cooking unit.

FIG. 18 1s a diagram 1llustrating a specific example of the
appliance function DB 630. The appliance function DB 630
holds, for example, function IDs, appliance IDs, task contents
<task>, control commands, and response messages 1n asso-
ciation with one another. The function IDs are identifiers
uniquely assigned to functions of cooking units registered in
association with the appliance IDs. The task contents <task>
represent logical symbols indicating tasks for the functions
with the function IDs. The control commands represent con-
trol commands used to perform the functions with the func-
tion IDs. The response messages represent messages 1ssued
when the functions with the function I1Ds are performed.

In the example 1 FIG. 18, the function ID “0O01-01-01"
represents the function of the cooking unit with the appliance
ID “M01-017, that 1s, referring to FIG. 17, the function of the
“heater 1 of the IH cooker 244. This function 1s associated
with the task content <begin heat>, the control command
“CMD=0xFFA05030”, and the response message “The
heater 1 was turned on”.

FI1G. 19A 15 a diagram 1llustrating an example of a menu list
1900 included 1n the cooking program DB 640. F1G. 19B 1s a
diagram 1llustrating an example of a cooking step list 1910
included in the cooking program DB 640. FIG. 20A 15 a
diagram 1llustrating an example of an error message list 1920
included in the cooking program DB 640. FIG. 20B 1s a
diagram 1llustrating an example of a display screen 1930 of
the display terminal 260.

As 1llustrated in FIG. 19A, the menu list 1900 1n the cook-
ing program DB 640 holds, for example, cooking program
IDs, menu names <menu>, cookware names <equipment™,
ingredient names <ingredient™>, and category names <cat-
egory> 1n association with one another. In the example 1llus-
trated in FIG. 19A, the cooking program ID “T001” 1s asso-
ciated with the menu name <chikuzen ni>, the cookware
name <pot>, the ingredient names <chicken>, <carrot>, etc.,
and the category name <stewed>.

As illustrated 1n FI1G. 19B, the cooking step list 1910 1n the
cooking program DB 640 holds, for example, cooking pro-
gram IDs, cooking step IDs, and response messages in asso-
ciation with one another. In the example 1n FIG. 19B, the
cooking procedure associated with the cooking program 1D
“T0O01” 1ncludes cooking steps with the cooking step IDs
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“S0017°, “S002”, and so on. The response message “Heat the
pot over a high heat” 1s registered in association with the
cooking step with the cooking step ID “S002”.

As 1llustrated 1n FIG. 20A, the error message list 1920 1n
the cooking program DB 640 holds, for example, error mes-
sage IDs, error types, and response error messages 1n asso-
ciation with one another. In the example 1llustrated 1n FIG.
20A, “no categories, menu 1tems, or ingredients™ 1s registered
as the error type with the error message ID “E002”, and
“XXX 1s not being made right now™ 1s registered as the
response error message. In the case of the error message 1D
“BE002” 1n FI1G. 20A, for example, as illustrated in FI1G. 20B,
the display terminal 260 displays a display screen 1930
including the response error message “A cream stew 1s not
being made right now”.

FIGS. 15A and 15B are tlowcharts illustrating an example
ol the operation of the state management unit 740 1n the cloud
server 111. First, the state management unit 740 acquires
context data output from the utterance interpretation unit 730
(S1501). Then, the state management unit 740 determines
whether or not the acquired context data includes a category
name or an mgredient name (S1502). It 1t 1s determined that
the context data does not include a category name or an
ingredient name (NO 1n S1502), the state management unit
740 advances the process to S1506.

I1 1t 1s determined that the context data includes a category
name or an mngredient name (YES 1n S1502), the state man-
agement unit 740 checks the category name or the ingredient
name against the cooking program DB 640 (S1503). The state
management unit 740 determines whether or not the corre-
sponding category name or mgredient name has been regis-
tered 1n the cooking program DB 640 (51504). IT 1t 15 deter-
mined that the corresponding category name or ingredient
name has not been registered 1n the cooking program DB 640
(NO 1n S1504), the state management unit 740 advances the
process to S1513.

I1 1t 1s determined that the corresponding category name or
ingredient name has been registered 1n the cooking program
DB 640 (YES 1 S1504), the state management unit 740
outputs the associated menu name and cookware name
(S1505), and then advances the process to S1506.

In S1506, 1n a case where NO 1s determined 1n S1502, the
state management unit 740 checks the appliance name, menu
name, or cookware name 1n the context data against the appli-
ance state management DB 620. Alternatively, 1n S1506, 1n a
case where the process proceeds to S1506 from S1505, the
state management unit 740 checks the menu name and cook-
ware name output 1n S1505 against the appliance state man-
agement DB 620.

In S1507, the state management unit 740 determines
whether or not the corresponding appliance name, menu
name, or cookware name has been registered 1n the appliance
state management DB 620. If it 1s determined that the corre-
sponding appliance name, menu name, or cookware name has
not been registered 1n the appliance state management DB
620 (NO 1n S1507), the state management unit 740 advances
the process to S1513.

I1 1t 1s determined that the corresponding appliance name,
menu name, or cookware name has been registered in the
appliance state management DB 620 (YES i S1507), the
state management unit 740 acquires the appliance ID from the
appliance state management DB 620 (51508). Then, the state
management unit 740 determines whether or not the acquired
appliance 1D 1s uniquely 1dentifiable (51509). 11 1t 1s deter-
mined that the acquired appliance 1D 1s not uniquely identi-
flable (NO 1n S13509), the state management unit 740

advances the process to S1513.
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I 1t 1s determined that the appliance ID 1s uniquely 1denti-
fiable (YES 1n S1509), the state management unit 740 checks
the task content in the context data against the appliance
function DB 630 (51510). Then, the state management unit
740 determines whether or not the corresponding task content
has been registered in the appliance function DB 630
(S1511). If 1t 1s determined that the corresponding task con-
tent has not been registered 1n the appliance function DB 630
(NO 1n S1511), the state management unit 740 advances the
process to S1513.

If 1t 1s determined that the corresponding task content has
been registered 1n the appliance function DB 630 (YES in
S1511), the state management unit 740 acquires the function
ID from the appliance function DB 630, and outputs the
acquired function ID (S1512). Then, the process illustrated 1in
FIGS. 15A and 15B ends.

In S1513, the state management unit 740 searches the error
message list 1920 in the cooking program DB 640 for the
corresponding error message 1D, and outputs the error mes-

sage ID. Then, the process illustrated in FIGS. 15A and 15B
ends.

For example, in a case where the process proceeds to S1513
since NO 1s obtained 1n S1504, the corresponding category
name or ingredient name has not been registered. Thus, the
state management unit 740 acquires the error message 1D
“E002”.

For example, 1n a case where the process proceeds to S1513
since NO 1s obtained i S1507, the corresponding appliance
name, menu name, or cookware name has not been registered.
Thus, the state management unit 740 acquires any of the error
message 1Ds “E001”, “E002”, and “E003”.

For example, in a case where the process proceeds to S1513
since NO 15 obtained 1 S1509, the appliance 1D i1s not
uniquely 1dentifiable. Thus, the state management unit 740
acquires the error message 1D “E004™.

For example, in a case where the process proceeds to S1513
since NO 1s obtained 1 S1511, the corresponding task con-
tent has not been registered. Thus, the state management unit
740 acquires the error message 1D “E006”.

If a plurality of error message IDs are obtained, the state
management unit 740 may set the error message ID to be
acquired to, for example, “E002” by default.

In S1513, an error message ID 1s output, and then the
current process ends. After that, when the user 250 speaks an
utterance 1n response to the error message, the operation of
the utterance interpretation unit 730 (FIG. 12) 1s mitiated.

FI1G. 16 1s a flowchart 1llustrating an example of the opera-
tion of the response generation unit 750 1n the cloud server
111. First, the response generation unit 750 acquires the con-
tent output from the state management unit 740 1n S1512 or
S1513 of FIGS. 15A and 15B (51601). Then, the response
generation unit 750 determines whether the acquired output
content 1s a function ID or an error message ID (51602).

If the acquired output content 1s a function ID (*“function
ID” 1n S1602), the response generation unit 750 checks the
tfunction ID against the appliance function DB 630, and gen-
erates a control command and a response message (S1603).

If the acquired output content 1s an error message ID (“er-
ror message 1D 1 S1602), the response generation unit 750
checks the error message 1D against the error message list
1920 included 1n the cooking program DB 640, and generates
a response error message (51604).

FIGS. 21 to 23 are sequence diagrams illustrating the
operation of the speech-based appliance control system
according to the first embodiment. FIGS. 24 A, 24B, and 24C
are diagrams 1illustrating an example of a menu selection

screen 2400 displayed on the display terminal 260. Note that
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FIGS. 21 to 23 illustrate a continuous sequence. The process
in the sequence diagram illustrated in FIGS. 21 to 23 is
initiated when the user 250 gives nstructions to the display
terminal 260 to start the speech-based appliance control sys-
tem by, for example, tapping an icon displayed on a display
screen of the display terminal 260.

In S2101, the display terminal 260 acquires a menu list
request from the user 250. In S2102, the communication
circuit 305 1n the display terminal 260 transmaits the acquired
menu list request and the display terminal ID 521 to the
gateway 102. The gateway 102 recerves the menu list request
and the display terminal ID 521.

In S2103, the gateway 102 transmits the menu list request
and the display terminal ID 521 received from the display
terminal 260, and the gateway 1D 541 held 1n the memory 540
of the gateway 102 to the cloud server 111. The cloud server
111 recerves the menu list request, the display terminal 1D
521, and the gateway ID 541.

In S2104, the state management unit 740 1n the cloud
server 111 performs a menu list acquisition process to extract
a menu list.

In S2105, the response generation unit 750 1n the cloud
server 111 transmits the extracted menu list, the display ter-
minal 11D 521 that specifies the display terminal 260 to be used
for display, and the gateway 1D 541 to the gateway 102. The
gateway 102 receives the menu list, the display terminal 1D
521, and the gateway ID 541.

In S2106, the received data analysis unit 810 in the gateway
102 performs a received data analysis process. In the received
data analysis process, the recetved data analysis unit 810
separates the data recerved from the cloud server 111 into the
menu list, the display terminal ID 521, and the gateway 1D
541. Then, 1n S2107, the transmission data generation unit
820 1n the gateway 102 transmits the separated menu list to
the display terminal 260 corresponding to the display termi-
nal ID 521.

In S2108, the display control circuit 500 1n the display
terminal 260 displays a menu selection screen 2400 on the
display circuit 502 1n a manner illustrated 1in FIG. 24A 1n
accordance with the recetved menu list (an example of dis-
play screen information). In S2109, the display terminal 260
acquires 1nstructions for a specific cooking program request
from the user 250.

As 1llustrated 1n FI1G. 24 A, the menu selection screen 2400
includes a cooking appliance display portion 2401 and a
cooking program display portion 2402. In the cooking appli-
ance display portion 2401, a cooking appliance 400 including
a plurality of cooking units 1s schematically displayed. In the
example illustrated 1n FIG. 24 A, three cooking units, namely,
the “heater 17, the “heater 27, and the “heater 3 of the IH
cooker 244, are displayed 1n the cooking appliance display
portion 2401.

In the cooking program display portion 2402, a list of
cooking programs 1s displayed. In the example illustrated 1n
FIG. 24 A, four menu items, €.g., “hamburger steak™, “beef
stew”’, “chikuzen-ni1 stew”, and “gratin”, are displayed in the
cooking appliance display portion 2401. The cooking pro-
gram display portion 2402 may be configured such that swip-
ing up or down 1n the area corresponding to the cooking
program display portion 2402 scrolls the screen to allow the
remaining cooking programs to appear.

As 1llustrated i FIG. 24B, the user 250 taps, for example,
an area labeled “chikuzen-ni stew” 1n the cooking program
display portion 2402 and then taps an area labeled “heater 17
in the cooking appliance display portion 2401 with a contact
object 2403 (e.g., the user’s finger). Then, the display termi-
nal 260 acquires mstructions to request that a meal for the
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cooking program “chikuzen-ni stew” (an example of a first
cooking recipe) be cooked using the “heater 1 (an example
of a first cooking unit) of the IH cooker 244. In accordance
with the instructions, the display terminal 260 acquires the
cooking program ID and the appliance ID. In addition, as >
illustrated 1n FIG. 24B, the display terminal 260 changes the
display color ofthe tapped areas to allow the user 250 to easily
identily the selected 1tems.

It 1s noted that the appliance IDs corresponding to the
“heater 17, the “heater 27, and the “heater 3” of the IH cooker
244 are registered 1 advance.

Referring back to FIG. 21, in S2110, the communication
circuit 505 1n the display terminal 260 transmuits the cooking
program 1D 323 to the cooking appliance 400 corresponding,
to the appliance ID. The cooking appliance 400 receives the
transmitted cooking program ID 523, and stores the received
cooking program ID 523 in the memory 440. The cooking
program ID indicating “chikuzen-ni stew”, which 1s transmit-
ted 1n S2110 from the display terminal 260 to the cooking 20
appliance 400, 1s an example of first cooking program infor-
mation.

In S2111, the communication circuit 505 1n the display
terminal 260 transmits the cooking program ID, the display
terminal ID, and the appliance ID to the gateway 102. The 25
gateway 102 receives the cooking program ID, the display
terminal 1D, and the appliance ID. The cooking program 1D
indicating “chikuzen-ni stew”, which 1s transmitted in S2111
from the display terminal 260 to the gateway 102, 1s an
example of first cooking recipe selection information. 30

In S2112, the gateway 102 transmits the cooking program
ID, the display terminal 1D, and the appliance ID, which are
received Irom the display terminal 260, and the gateway 1D
541 held 1n the memory 540 of the gateway 102 to the cloud
server 111. The communication circuit 650 1n the cloud server 35
111 receives the cooking program ID), the display terminal 1D,
the appliance 1D, and the gateway 1D 541.

In S2201, the state management unit 740 in the cloud
server 111 performs a cooking program management process.

In the cooking program management process, the state man- 40
agement unit 740 performs a process to update the content of
the appliance state management DB 620 using the values of
the received cooking program ID, display terminal 1D, appli-
ance 1D, and gateway 1D.

FIG. 26 1s a flowchart i1llustrating the cooking program 45
management process executed 1 S2201 of FIG. 22.

In S2601, the state management unit 740 acquires the
display terminal 1D, the gateway 1D, the appliance ID, and the
cooking program ID, which are received by the communica-
tion circuit 650 1 S2112 of FIG. 21. 50

In 52602, the state management umt 740 checks the gate-
way ID and the appliance ID against the appliance state
management DB 620. In S2603, the state management unit
740 determines whether or not the cooking program ID has
been registered 1n the column of the ongoing cooking pro- 55
gram ID 1n the appliance state management DB 620 associ-
ated with the gateway 1D and the appliance ID. If the cooking
program ID has been registered in the column of the ongoing
cooking program ID (YES 1n S2603), the state management
unit 740 ends the process 1llustrated 1in FIG. 26. 60

If the cooking program ID has not been registered in the
column of the ongoing cooking program ID (NO 1n S2603),
the state management unit 740 registers the cooking program
ID acquired 1n S2601 1n the column of the ongoing cooking
program ID 1n the appliance state management DB 620 in 65
association with the gateway ID and the appliance ID

(S2604).
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In S2605, the state management unit 740 checks the cook-
ing program ID against the menu list 1900 1n the cooking
program DB 640, and acquires the cookware name and the
menu name. In S2606, the state management unit 740 regis-
ters the acquired cookware name and menu name in the
columns of the cookware name and menu name 1n the appli-
ance state management DB 620, respectively, 1in association
with the gateway ID and the appliance 1D.

In S2607, the state management unit 740 resets the current
value in the column of the ongoing cooking step ID 1n the
appliance state management DB 620 to the initial value (1inthe
example illustrated 1n FIG. 19B, “S001”), and ends the pro-
cess 1llustrated i FIG. 26.

Referring back to FIG. 22, 1n S2202, the response genera-
tion unit 750 1n the cloud server 111 performs a response text
generation process to generate a response message for the
user 250. Specifically, the cloud server 111 holds information
on the response messages registered in the cooking step list
1910 (FIG. 19B) 1n the cooking program DB 640, and infor-
mation on the response messages registered in the appliance
function DB 630 (FI1G. 18). The response generation unit 750
in the cloud server 111 reads the response messages stored 1n
the cooking program DB 640 or the appliance function DB
630 to generate text data of response text.

In S2203, the speech synthesis unit 760 1n the cloud server
111 performs a speech synthesis process to convert the
response message mto audio data. Specifically, the cloud
server 111 holds information on the acoustic models and
language models registered 1n the speech recognition/synthe-
s1s DB 600. The speech synthesis unit 760 1n the cloud server
111 reads the mformation on the acoustic models and lan-
guage models registered 1n the speech recognition/synthesis
DB 600, and convert the text data of the response text into
specific audio data using the information on the acoustic
models and language models.

In 52204, the cloud server 111 transmits the generated
audio data, the generated text data, the display terminal 1D
521, and the gateway ID 541 to the gateway 102. The gateway
102 recerves the audio data, the text data, the display terminal
ID 521, and the gateway 1D 541.

In S2205, the received data analysis unit 810 in the gateway
102 performs a recerved data analysis process. In the recerved
data analysis process, the received data analysis unit 810 1n
the gateway 102 separates the received data into the audio
data, the text data, the display terminal ID 521, and the gate-
way 1D 541.

Then, 1n S2206, the transmission data generation unit 820
in the gateway 102 transmits the separated audio data to the
audio mnput and output device 240. In 52207, the audio mput
and output device 240 outputs audio using the recerved audio
data. Then, 1n S2208, the transmission data generation unit
820 in the gateway 102 transmits the separated text data to the
display terminal 260 corresponding to the display terminal 1D
521. In S2209, the display terminal 260 displays a text image
corresponding to the recerved text data.

In S2301, the cooking appliance 400 detects the content of
the operation (hereimnaiter referred to as the “operation con-
tent”) to be performed on the cooking appliance 400 by the
user 250. In S2302, the communication circuit 450 1n the
cooking appliance 400 transmits the detected operation con-
tent, the appliance 1D 441, and the cooking program 1D 443 to
the gateway 102. The gateway 102 receives the operation
content, the appliance 1D 441, and the cooking program ID
443.

In 52303, the gateway 102 transmits the cooking program
ID 443, the operation content, and the appliance 1D 441,
which are received from the cooking appliance 400, and the
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gateway 1D 541 held 1n the memory 540 of the gateway 102 to
the cloud server 111. The cloud server 111 receives the cook-

ing program 1D 443, the operation content, the appliance 1D
441, and the gateway 1D 541.

In S2304, the state management unit 740 in the cloud
server 111 performs a cooking program update process. In the
cooking program update process, the state management unit
740 performs a process to update the content of the appliance
state management DB 620 using the values of the received
cooking program ID, the recerved operation content, the
received appliance 1D 441, and the received gateway ID 541.
On the basis of the recetved operation content, the state man-
agement unit 740 can know that the immediately preceding
cooking step has been executed. The state management unit
740 updates the content of the appliance state management
DB 620 i accordance with the result of the immediately
preceding cooking step.

Specifically, for example, as illustrated 1 FIG. 24B, a
description 1s given of the case where, 1n S2109 of FIG. 21,
the user 250 made a request to cook “chikuzen-ni stew” using,
the “heater 1”” of the IH cooker 244. In this case, as illustrated
in FIG. 19A, the cooking program ID for “chikuzen-ni stew™
1s “T001”. Thus, the response generation unit 750 1n the cloud
server 111 acquires the cooking program ID “T001” for
“chikuzen-ni stew” from the state management unit 740.

The response generation unit 750 refers to the cooking step
list 1910 1n the cooking program DB 640 (FIG. 19B), and
acquires the response message “Pour 400 cc of purified water
into a pot on the stove” associated with the first cooking step
ID “S001” associated with the cooking program ID “T001”.
In S2202 of FI1G. 22, the response generation unit 750 gener-
ates the above-described response message.

The above-described response message 1s output as audio
in S2207 of FIG. 22, and 1s displayed on a screen 1n S2209.
Accordingly, the user 250 pours water into a pot and places
the pot on the “heater 17 of the IH cooker 244. Then, in S2301
of FIG. 23, the cooking appliance 400 (in the 1illustrated
example, the IH cooker 244 ) detects an increase in the weight
on the “heater 1. In S2302, the cooking appliance 400 trans-
mits the increase 1n the weight on the “heater 17 to the gate-
way 102 as operation content.

In S2303, the gateway 102 transmits the operation content
indicating the increase in the weight on the “heater 17 to the
cloud server 111. The communication circuit 650 1n the cloud
server 111 receives the operation content.

In S2304, the state management unit 740 acquires the
operation content indicating the increase 1n the weight on the
“heater 17, which 1s received by the commumnication circuit
650. On the basis of the operation content indicating the
increase 1n the weight on the “heater 17, the state management
unit 740 determines that the cooking step ID “S001” in the
cooking (of chikuzen-m stew) associated with the cooking
program ID “T001” has been executed.

Thus, the state management unit 740 updates the ongoing,
cooking step ID corresponding to the “IH cooker: heater 17
with the appliance 1D “MO01-01"" in the appliance state man-
agement DB 620 from “S001” to “S002”. In this way, the state
management unit 740 executes the cooking program update
process 1n S2304.

Through the process illustrated i FIGS. 21 to 23, for
example, chikuzen-m stew 1s cooked using the “heater 17 of
the IH cooker 244. In some cases, while cooking chikuzen-ni
stew using the “heater 17, the user 250 may wish to simulta-
neously cook another meal using another cooking unit of the
IH cooker 244. In these cases, for example, 1n accordance
with an operation such as tapping an icon displayed on the
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display terminal 260, the speech-based appliance control sys-
tem again starts the process from S2101 of FIG. 21.

In this case, 1n S2108 of FI1G. 21, as 1llustrated 1in FIG. 24B,
the menu selection screen 2400 indicating that chikuzen-ni
stew 15 being cooked and “heater 17 1s 1n use 1s displayed on
the display terminal 260.

While the menu selection screen 2400 1s being displayed
on the display terminal 260, as illustrated 1n FIG. 24C, the
user 250 taps, for example, an area labeled “hamburger steak™
in the cooking program display portion 2402 and then taps an
area labeled “heater 27 1n the cooking appliance display por-
tion 2401 with the contact object 2403 (e.g., the user’s finger).
Then, 1n S2109 of FIG. 21, the display terminal 260 acquires
instructions to request that a meal for the cooking program
“hamburger steak” (an example of a second cooking recipe)
be cooked using the “heater 2” (an example of a second
cooking umit) of the IH cooker 244.

In accordance with the instructions, the display terminal
260 acquires the cooking program ID and the appliance ID. In
addition, as illustrated 1n FIG. 24C, the display terminal 260
changes the display color of the tapped areas to allow the user
250 to easily 1identify the further selected 1tems.

Then, the process 1llustrated 1n FIGS. 21 to 23 1s performed
again using the cooking program ID indicating “hamburger
steak”™ and the appliance ID indicating the “heater 2” of the IH
cooker 244. In this case, the cooking program ID indicating
“hamburger steak™, which 1s transmitted 1n S2110 of FIG. 21
from the display terminal 260 to the cooking appliance 400, 1s
an example of second cooking program information. Further-
more, the cooking program ID 1ndicating “hamburger steak”™,
which 1s transmitted 1n S2111 of FIG. 21 from the display
terminal 260 to the gateway 102, 1s an example of second
cooking recipe selection information.

The heating of the cooking appliance 400 may be started in
response to an operation of the user 250. In this case, the
response message “Heat the pot over a high heat”, which has
been registered in the cooking step list 1910 1llustrated in
FIG. 19B, may be output.

The heating of the cooking appliance 400 may be automati-
cally started 1n response to an increase 1n the weight of the pot.
In this case, the response message “The heater 1 was turned
on”, which has been registered 1n the appliance function DB
630 1llustrated 1n FIG. 18, may be output.

In response to an operation performed by the user 250
during the execution of a cooking program, the process 1llus-
trated 1n FI1G. 23 1s executed for each operation.

FIG. 25 1s a sequence diagram illustrating a process for
determining the target of audio instructions in the speech-
based appliance control system according to the first embodi-
ment. The process illustrated in FIG. 25 1s mitiated when a
user gives some 1nstructions to an appliance by using speech.

In S2501, the audio mput and output device 240 acquires
audio data of the user 250. In S2502, the communication
circuit 303 1n the audio imput and output device 240 transmits
the acquired audio data to the gateway 102. The gateway 102
receives the audio data.

In S2503, the gateway 102 transmits the audio data
received from the audio input and output device 240 and the
gateway ID 541 held 1in the memory 540 of the gateway 102 to
the cloud server 111. The communication circuit 650 1n the
cloud server 111 receives the audio data and the gateway 1D
541.

In S2504, the speech recogmition unit 710 and the utterance
interpretation unit 730 1n the cloud server 111 execute an
audio content interpretation process. In the audio content
interpretation process, first, the speech recognition unit 710
acquires the user audio data recerved from the communica-
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tion circuit 650. The speech recognition unit 710 extracts
frequency characteristics from the user audio data. The
speech recognition unit 710 extracts phonemic data using the
acoustic models held in the speech recognition/synthesis DB
600 and the extracted frequency characteristics.

The speech recognition unit 710 converts the extracted
phonemic data into specific character string data by checking,
the extracted phonemic data against the speech recognition/
synthesis DB 600 and determining which character string
data of the language models held 1n the speech recognition/
synthesis DB 600 1s the most similar to the extracted phone-
mic data 1n terms of arrangement. The utterance interpreta-
tion unit 730 executes the process described above with
reference to FI1G. 12 using the character string data obtained
by the speech recognition unit 710. In this way, the audio
content interpretation process 1 S2504 1s executed.

In S25035, the state management unit 740 in the cloud
server 111 executes a state management process. In the state
management process, the state management unit 740
executes the process described above with reference to FIGS.
15A and 13B.

In S2506, the response generation unit 750 1n the cloud
server 111 executes an output generation process. In the out-

put generation process, the response generation unit 7350
executes the process described above with reference to FIG.
16.

In S2507, the speech synthesis unit 760 1n the cloud server
111 performs a speech synthesis process. In the speech syn-
thesis process 1 S2507, the speech synthesis unit 760 1n the
cloud server 111 performs a process to convert response text
into audio data. Specifically, the cloud server 111 holds infor-
mation on the acoustic models and language models regis-
tered 1n the speech recognition/synthesis DB 600. The CPU
671 1n the cloud server 111 reads the information on the
acoustic models and language models registered 1n the speech
recognition/synthesis DB 600, and convert the character
string data 1nto specific audio data using the information on
the acoustic models and language models.

In S2508, the cloud server 111 transmits the generated
control command, the generated audio data, the generated
text data, the appliance ID 441 of the appliance to be con-
trolled, and the gateway ID 541 to the gateway 102. The
gateway 102 recerves the control command, the audio data,
the text data, the appliance 1D 441, and the gateway ID 541.

In S2509, the received data analysis unit 810 in the gateway
102 performs a recerved data analysis process. In the received
data analysis process 1n 52509, the received data analysis unit
810 1n the gateway 102 separates the recerved data into the
control command, the audio data, the text data, the appliance
ID 441, and the gateway 1D 341.

In 82510, the transmission data generation unit 820 in the
gateway 102 transmits the separated text data to the display
terminal 260. In S2511, the display terminal 260 displays the
received text data on the display screen.

In S2512, the transmission data generation unit 820 1n the
gateway 102 transmits the separated control command to the
cooking appliance 400 corresponding to the appliance ID
441. In S2513, the appliance control unit 910 1n the cooking
appliance 400 controls the operation in accordance with the
control command recerved by the communication umt 900.

In 82514, the transmission data generation unit 820 in the
gateway 102 transmits the separated audio data to the audio
input and output device 240. In S2515, the audio output unit
1040 1n the audio mput and output device 240 outputs audio
in accordance with the audio data recerved by the communi-
cation unit 1030.
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A specific example of the process 1llustrated in FIG. 25 will
now be described. First, a description will be given of the
operation 1n a first specific example 1n a case where while, as
illustrated above 1n FIG. 24C, chikuzen-ni stew and ham-
burger steak are being cooked, as 1n FIG. 14 described above,
the user 250 speaks an utterance “lTurn oif the heat to the
stew”".

In this case, as a result of the audio content 1nterpretation

process in 52504 of FIG. 25, the context data 1400 1llustrated

in F1G. 14 1s output from the utterance interpretation unit 730.
Then, 1n S2503, as described above, the process illustrated 1n

FIGS. 15A and 15B 1s executed by the state management unit

740.

In the context data 1400 1llustrated 1n FIG. 14, “stew” 1s
associated with the type <category> and the concept
<stewed>. Since a category name 1s included, YES 1s deter-
mined m S1502 of FIG. 15A and the process proceeds to
S1503 of FIG. 15B.

In S1503 of FIG. 15B, the category name 1s checked
against the cooking program DB 640 (FIG. 19A). Since
<stewed> has been registered in the category name <cat-
egory>, YES 1s determined 1n S1504. Then, mn S1505, the
menu name <chikuzen_ni1> and the cookware name <pot>are
output.

Although not given 1n the cooking program DB 640 1llus-
trated 1n FIG. 19A, as may be anticipated from the related
word IDs of the word name “stew” 1n FIG. 13A, the beef stew
1s also a kind of stew. Thus, 1n S1505, the menu name <beet-
_stew> and the cookware name <pot> are also output.

In S1506 of FIG. 15A, as a result of checking the output
menu names and cookware names against the appliance state
management DB 620 (FIG. 17), the menu name
<chikuzen_n1> has been registered. Thus, YES 1s determined
in S1507. Then, 1 S1508, the appliance ID “MO01-01" (an
example of specific-cooking-unit information) 1s acquired.
Since the appliance ID 1s uniquely identifiable, YES 1s deter-
mined 1 S1509, and the process proceeds to S1510 and then
to S1511. In this way, an appliance ID 1s identified by the
menu name <chikuzen ni> in the appliance state manage-
ment DB 620.

In S1510, the concept <stop_heat> of the word name “turn
off the heat” associated with the type <task> 1n the context
data 1400 (FIG. 14) has been registered in association with
the appliance ID “MO01-01"" 1n the appliance function DB 630
(F1G.18). Thus, YES 1s determined 1n S1511. Then, 1n S1512,
the function ID “0O01-01-02" 1s output. Accordingly, the state
management process 1 52505 of FIG. 25 ends.

Subsequently, the output generation process 1 S2506 of
FIG. 25, that 1s, the process illustrated in FIG. 16, which 1s
performed by the response generation unit 750, 1s executed.
In the first specific example, a function ID 1s output from the
state management unit 740. Thus, 1n S1603 of FIG. 16, the
function 1D “0O01-01-02” 1s checked against the apphance
function DB 630 (FIG. 18), and the control command
“CMD=0xFFAQ05051” and the response message “The heater
1 was turned off” are generated.

Accordingly, in response to the utterance “Turn oif the heat
to the stew” made by the user 250, the “heater 17 with which
chikuzen-n1 stew 1s being cooked, rather than the “heater 2”
with which hamburger steak 1s being cooked, can be accu-
rately turned off. In the first specific example, “Turn oif the
heat to the stew” 1s an example of instruction information,
“turn off the heat” 1s an example of first audio information
(operation 1nstructions), and “stew” 1s an example of first
menu information or second menu information and 1s also an
example of second audio information.
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A description will now be given of the operation 1 a
second specific example 1n a case where while, as illustrated
above 1n F1G. 24C, chikuzen-ni stew and hamburger steak are
being cooked, unlike FIG. 14 described above, the user 250
speaks an utterance “Turn oif the heat to the pot”, focusing on
differences from the operation 1n the first specific example
described above.

In this case, the context data output from the utterance
interpretation unit 730 includes the type <equipment> and the
concept <pot> associated with the column of the word name
“pot”, and the type <task> and the concept <stop_heat> asso-
ciated with the column of the word name “turn off the heat” 1n
the utterance 1nterpretation dictionary DB 625 illustrated in
FIGS. 13A and 13B.

The context data includes no category names or ingredient
names. Thus, NO 1s determined 1n S1502 of FIG. 15A. Then,
the process proceeds to S1506. In the appliance state man-
agement DB 620 (FIG. 17), the cookware name <pot> 1n the
context data has been registered 1n one column. Thus, the
appliance ID “MO01-01" 1s acquired through S1506 to S1508.
Accordingly, an appliance ID 1s identified by the cookware
name <pot> 1n the appliance state management DB 620.

In the following, the task content “turn oif the heat” 1s the
same as that 1n the first specific example described above.
Thus, the process 1s performed 1n a manner similar to that in
the first specific example described above, and a similar con-
trol command and a similar response message are generated.

Accordingly, 1n response to the utterance “Turn oil the heat
to the pot” made by the user 250, the “heater 1 with which
chikuzen-mi stew is being cooked, rather than the “heater 2”
with which hamburger steak 1s being cooked, can be accu-
rately turned off. In the second specific example, “Turn oif the
heat to the pot” 1s an example of instruction information,
“turn ofl the heat” 1s an example of first audio information
(operation instructions), and “pot” 1s an example of first cook-
ware information or second cookware information and 1s also
an example of second audio mnformation.

A description will now be given of the operation 1n a third
specific example 1n a case where while, unlike FIG. 24C
described above, chikuzen-ni stew and beel stew are being
cooked, as 1n FIG. 14 described above, the user 250 speaks an
utterance “Turn off the heat to the stew”, focusing on ditfer-
ences from the operations in the first and second specific
examples.

In this case, the context data 1400 illustrated 1in FIG. 14,
which 1s the same as that in the first specific example
described above, 1s output from the utterance interpretation

unit 730. Thus, similarly to the first specific example
described above, in S1505 of FIG. 15B, the menu name

<chikuzen_n1> and the cookware name <pot> are output. In
addition, similarly to the first specific example described
above, the menu name <beef stew> and the cookware name
<pot> are also output 1n S1505.

In the third specific example, <beel_stew> has been regis-
tered 1n place of <hamburger> in the menu name i the
appliance state management DB 620 illustrated in FIG. 17.
Thus, both the menu name <chikuzen_ni> and the menu

name <beel_stew> have been registered 1n the appliance state
management DB 620. Accordingly, in S1508 of FIG. 15A,

both the appliance ID “M01-01"" and the appliance ID “MO1 -
02” are acquired. As aresult, auniquely identifiable appliance
ID 1s not obtained and thus NO 1s determined in S1509.

In the third specific example, the cookware name <pot> 1s
stored with redundancy. Thus, 11 S1513 of FIG. 15B, the error
message 1D “E004” 1s acquired from the error message list
1920 1n the cooking program DB 640 1llustrated in FIG. 20A,

and 1s output.
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Subsequently, 1n the third specific example, an error mes-
sage 1D 1s output from the state management unit 740. Thus,

in S1604 of FI1G. 16, the error message 1D “E004” 1s checked
against the cooking program DB 640 1llustrated in FI1G. 20A,
the response error message “Please enter the name of a menu
item” 1s generated.

Accordingly, in response to the utterance “T'urn off the heat
to the stew” made by the user 250, 1t 1s difficult to determine
which of the “heater 17 with which chikuzen-ni stew 1s being
cooked and the “heater 2 with which beel stew 1s being
cooked to select since both chikuzen-ni stew and beef stew are
stews. Thus, the user 250 1s prompted to utter “the name of a
menu item”. In the third specific example, “Turn off the heat
to the stew” 1s an example of mstruction immformation, and
“turn oif the heat” 1s an example of first audio mnformation

(operation 1nstructions).
A description will now be given of the operation 1n a fourth

specific example in a case where while, unlike FIG. 24C

described above, chikuzen-ni stew and beef stew are being
cooked, unlike FIG. 14 described above, the user 250 speaks

an utterance “Turn oif the heat to the pot”, focusing on dii-
ferences from the operations in the first to thurd specific
examples described above.

In this case, similarly to the second specific example
described above, the context data output from the utterance
interpretation unit 730 includes the type <equipment™> and the
concept <pot> associated with the column of the word name
“pot”, and the type <task> and the concept <stop_heat> asso-
ciated with the column of the word name “turn off the heat” 1n
the utterance interpretation dictionary DB 625 1llustrated in
FIGS. 13A and 13B.

The context data includes no category names or ingredient
names. Thus, NO is determined in S1502 of FIG. 15A. Then,
the process proceeds to S1506.

In the fourth specific example, similarly to the third spe-
cific example described above, 1n the appliance state manage-
ment DB 620, <pot> has been registered as the cookware
name corresponding to the menu name <chikuzen_ni>, and
<pot> has also been registered as the cookware name corre-
sponding to the menu name <beel_stew>. Thus, a uniquely
identifiable appliance 1D 1s not obtained.

In the fourth specific example, similarly to the third spe-
cific example described above, the cookware name <pot> 1s
stored with redundancy. Thus, similarly to the third specific
example described above, the response error message “Please
enter the name of a menu 1tem” 15 generated.

Accordingly, in response to the utterance “T'urn off the heat
to the pot” made by the user 250, it 1s difficult to determine
which of the “heater 17 with which chikuzen-ni stew 1s being
cooked and the “heater 2 with which beel stew 1s being
cooked to select since two pots are 1n use. Thus, the user 250
1s prompted to utter “the name of a menu 1tem”. In the fourth
specific example, ““Turn off the heat to the pot™ 1s an example
of instruction information, and “turn oif the heat” 1s an
example of first audio information (operation instructions).

A description will now be given of the operation 1n a fifth
specific example 1n a case where while, as 1 FIG. 24C
described above, chikuzen-ni stew and hamburger steak are
being cooked, unlike FIG. 14 described above, the user 250
speaks an utterance “Heat the pot over a low heat”, focusing
on differences from the operation 1n the first to fourth specific
examples described above.

In this case, the context data output from the utterance
interpretation unit 730 includes the type <equipment> and the
concept <pot> associated with the column of the word name
“pot”, and the type <task> and the concept <low_heat> asso-
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ciated with the column of the word name “low heat” 1n the
utterance 1nterpretation dictionary DB 625 illustrated in

FIGS. 13A and 13B.

The context data includes no category names or ingredient
names. Thus, NO 1s determined in S1502 of FIG. 15A. Then,
the process proceeds to S1506. In the appliance state man-
agement DB 620 (FIG. 17), the cookware name <pot> 1n the
context data has been registered 1n one column. Thus, the
appliance ID “MO01-01" 1s acquired through S1506 to S1508.

Accordingly, an appliance ID 1s identified by the cookware
name <pot> 1n the appliance state management DB 620.

Since an applhiance ID 1s uniquely 1dentified 1n S1509 of
FIG. 15A, the processing of S1510 to S1512 1s executed. The
concept <low_heat> associated with “low heat” correspond-
ing to the type <task> 1n the context data has been registered
in association with the appliance 1D “MO01-01" 1n the appli-
ance function DB 630 illustrated in FIG. 18. Thus, the func-
tion ID “001-01-04" 1s output.

Subsequently, 1n S1603 of FIG. 16, the control command
“CMD=0xFFA050353” and the response message “The heater
1 was turned down low” corresponding to the function ID
“001-01-04 are generated from the appliance function DB
630 (FIG. 18).

Accordingly, 1n response to the utterance “Heat the pot
over a low heat” made by the user 250, the “heater 17 with
which chikuzen-nmi stew 1s being cooked, rather than the
“heater 2”” with which hamburger steak 1s being cooked, can
be accurately turned down low. In the fifth specific example,
“Heat the pot over a low heat” 1s an example of instruction
information, “low heat” 1s an example of first audio informa-
tion (operation instructions), and “pot” 1s an example of first
cookware information or second cookware information and 1s
also an example of second audio information.

Note that the task content <low_heat> 1n the appliance
tunction DB 630 illustrated 1n FIG. 18, which corresponds to
the word name “low heat” 1n the utterance interpretation
dictionary DB 625 1llustrated in FIG. 13B, 1s an example of
operation instructions for executing a process having a cook-
ing parameter different from a process that 1s being executed
in accordance with a cooking program.

In the fifth specific example, the cooking parameter 1s the
temperature of the heat, that 1s, a set temperature. However, a
cooking parameter 1n the present disclosure 1s not limited to a
set temperature. The cooking parameter may be, for example,
the duration for which a set temperature 1s maintained, an
inclination toward change in temperature, or a heating on/off
duty ratio. In other words, mstructions given by the user 250
through utterance may include instructions to change the
duration for which a set temperature 1s maintained.

As described above, according to the first embodiment, 1n
a case where different meals are being cooked simultaneously
using two cooking units, e.g., the “heater 1”” and the “heater 2”
of the IH cooker 244, which of the cooking units instructions
have been given to by the user 250 through utterance can be
accurately determined.

In addition, 1n the first embodiment, a response error mes-
sage 1s output if 1t 1s difficult to determine which cooking unit
instructions are provided to. The response error message can
prompt the user 250 to make an appropriate utterance.

While the first embodiment described above provides an
example 1n which the audio mput and output device 240, the
display terminal 260, and the home electric appliances 101
are separate from one another, the present disclosure 1s not
limited to this embodiment. The display terminal 260 may
include the audio 1nput and output device 240. Alternatively,
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cach of the home electric appliances 101 may include the
audio mput and output device 240 and/or the display terminal

260.

Second Embodiment

FIG. 27 1s a diagram 1llustrating the configuration of a
speech-based appliance control system according to a second
embodiment. In the second embodiment, substantially the
same elements as those 1n the first embodiment are assigned
the same numerals, and are not described in detail herein. In
the following, a description will be given of the second
embodiment, focusing on differences from the first embodi-
ment.

The speech-based appliance control system according to
the second embodiment includes the audio input and output
device 240, the plurality of home electric appliances 101, the
display terminal 260, and an 1ntegrated management device
2800. That 1s, the speech-based appliance control system
according to the second embodiment includes the integrated
management device 2800 in place of the gateway 102, the
information communication network 220, and the cloud
server 111 1n the speech-based appliance control system
according to the first embodiment.

The integrated management device 2800 1s located 1n the
group 100. The integrated management device 2800 may be
connected to the display terminal 260, the audio mput and
output device 240, and the plurality of home electric appli-
ances 101 using wired or wireless connection.

In the second embodiment, the integrated management
device 2800 1s separate from the home electric appliances
101. However, the present disclosure 1s not limited to this
embodiment. For example, the oven range 243, the IH cooker
244, or the refrigerator 245 may include the integrated man-
agement device 2800.

FIG. 28A 1s a block diagram illustrating the hardware
configuration of the integrated management device 2800. The
integrated management device 2800 1ncludes the communi-
cation circuit 650, the processing circuit 670, the speech
recognition database (DB) 600, the appliance state manage-
ment DB 620, the utterance interpretation dictionary DB 625,
the appliance function DB 630, and the cooking program DB
640. The processing circuit 670 includes the CPU 671 and the
memory 672 1n which the computer program 673 1s stored. In

this manner, the imtegrated management device 2800 has
substantially the same hardware configuration as that of the
cloud server 111 illustrated in FIG. 7.

FIG. 28B 1s a block diagram 1llustrating the system con-
figuration of the integrated management device 2800. The
integrated management device 2800 includes the communi-
cation unit 700, the speech recognition unit 710, the utterance
interpretation unit 730, the state management unit 740, the
response generation unit 750, and the speech synthesis unit
760. In this manner, the integrated management device 2800
has substantially the same system configuration as that of the
cloud server 111 illustrated in FIG. 11.

FIG. 29 1s a diagram illustrating a specific example of the
appliance state management DB 620 according to the second
embodiment. The appliance state management DB 620
according to the second embodiment holds appliance IDs,
appliance names <appliance>, ongoing cooking program
IDs, ongoing cooking step IDs, cookware names <equip-
ment>, menu names <menu>, and appliance operating states
in association with one another. The appliance state manage-
ment DB 620 according to the second embodiment 1s difier-
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ent from the appliance state management DB 620 according
to the first embodiment 1llustrated 1n FIG. 17 1n that no gate-

way ID 1s held.

FIGS. 30A and 30B are sequence diagrams illustrating the
operation of the speech-based appliance control system
according to the second embodiment. In FIGS. 30A and 30B,
substantially the same steps as those in the operation of the
speech-based appliance control system according to the first
embodiment 1llustrated in FIGS. 21 to 23 are assigned the
same numerals.

The processes executed by the cloud server 111 in the first
embodiment (FIGS. 21 to 23) are executed by the integrated

management device 2800 1n the second embodiment (FIGS.
30A and 30B).

In the second embodiment (FIGS. 30A and 30B), transmis-

sion and reception processes between the cloud server 111
and the gateway 102, which are performed 1n the first embodi-
ment (FIGS. 21 to 23), are not performed, and the received
data analysis processes performed by the gateway 102 are not
performed.

In the first embodiment (FIGS. 21 to 23), the display ter-
minal 260 and the cooking appliance 400 transmait data to the
gateway 102, whereas 1n the second embodiment (FIGS. 30A
and 30B), the display terminal 260 and the cooking appliance
400 transmit data to the integrated management device 2800.

The operation of the speech-based appliance control sys-
tem according to the first embodiment (FIGS. 21 to 23) and
the operation of the speech-based appliance control system
according to the second embodiment (FIGS. 30A and 30B)
are the same except for the points described above.

FIG. 31 1s a sequence diagram illustrating a process for
determining the target ol audio instructions in the speech-
based appliance control system according to the second
embodiment. In FIG. 31, substantially the same steps as those
in the process of the speech-based appliance control system
according to the first embodiment illustrated 1n FIG. 25 are
assigned the same numerals.

The processes executed by the cloud server 111 in the first
embodiment (FIG. 25) are executed by the integrated man-
agement device 2800 1n the second embodiment (FIG. 31).

In the second embodiment (FIG. 31), transmission and
reception processes between the cloud server 111 and the
gateway 102, which are performed 1n the first embodiment
(FIG. 25), are not performed, and the recerved data analysis
process performed by the gateway 102 1s not performed.

In the first embodiment (FIG. 25), the audio mput and
output device 240 transmits data to the gateway 102, whereas
in the second embodiment (FIG. 31), the audio mput and
output device 240 transmits data to the integrated manage-
ment device 2800.

The process of the speech-based appliance control system
according to the first embodiment (FIG. 25) and the process
ol the speech-based appliance control system according to the
second embodiment (FIG. 31) are the same except for the
points described above.

As described above, 1n the second embodiment, the pro-
cesses executed by the cloud server 111 1n the first embodi-
ment are executed by the integrated management device
2800. The other points are similar to those in the first embodi-
ment, and thus the advantages achievable by the second
embodiment are similar to the advantages achievable by the
first embodiment.

In the first embodiment described above, only the cloud
server 111 has the appliance state management DB 620. In the
second embodiment described above, 1n contrast, only the
integrated management device 2800 has the appliance state
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management DB 620. However, the present disclosure 1s not
limited to these embodiments.

FIG. 32 15 a block diagram 1llustrating another example of
the hardware configuration of the cooking appliance 400. In
FIG. 32, the memory 440 1n the cooking appliance 400 addi-
tionally includes the appliance state management DB 620.

In the configuration illustrated in FIG. 32, the cooking
appliance 400 holds information stored 1n the appliance state
management DB 620. Accordingly, upon receipt of a control
command including a cooking program ID, the CPU 430 of
the cooking appliance 400 can identily an appliance ID from
the information stored 1n the appliance state management DB
620. Thus, the appliance control unit 910 1n the cooking
appliance 400 can activate a cooking unit (e.g., the heater 2 of
the IH cooker 244) corresponding to the 1dentified appliance
ID 1n accordance with the control command.

While the second embodiment described above provides
an example 1n which the audio mput and output device 240,
the display terminal 260, the home electric appliances 101,
and the integrated management device 2800 are separate from
one another, the present disclosure i1s not limited to this
embodiment. The display terminal 260 may include the audio
input and output device 240. Alternatively, each of the home
clectric appliances 101 may include the audio input and out-
put device 240 and/or the display terminal 260. Additionally,

cach of the home electric appliances 101 may include the
integrated management device 2800.

OTHER EMBODIMENTS

A description will now be given of a further embodiment 1n
which a user cooks by applying a cooking recipe that uses a
plurality of cooking appliances to a speech-based interactive
soltware agent. The speech-based 1nteractive software agent
may be mounted 1n each cooking appliance, or may be
installed 1n a house so that home cooking appliances or home
clectric appliances are uniformly controllable. By way
example, the speech-based interactive software agent 1s con-
figured to be able to access each of the home electric appli-
ances and vice versa. In the following, the speech-based inter-
active software agent 1s sometimes referred to simply as “the
agent”.

Here, 1t 1s assumed to provide, for example, a cooking
recipe that uses an IH cooker or a gas stove, a microwave
oven, and an oven to make roast beel and 1ts accompanying
boiled vegetables.

The agent notifies the user that the user has to thaw frozen
beel, which 1s an ingredient, and instructs the user to put the
frozen beel 1n the microwave oven and press a thaw button. In
this case, the agent accesses the microwave oven to check that
the thaw button has been pressed. The agent may also check
that the thaw button has been pressed, by receirving a notifi-
cation from the user that the user has completed carrying out
the thawing instructions.

When 1t 1s confirmed that the thaw button has been pressed,
the agent instructs the user to boil water using the IH cooker
to make boiled vegetables which will accompany the roast
beel. In response to the instructions, the user pours water 1nto
a pot and activates the IH cooker. Also 1n this case, the agent
accesses the IH cooker to check that the IH cooker has been
activated. Pretferably, the press of a boiling-water button or
the like on the IH cooker 1s detected. Simply, the activation of
the IH cooker may be detected. Alternatively, the user may
inform the agent that the water has started to boil. Instead of
the IH cooker, a gas stove, an electronic kettle, or any other
suitable cooking equipment may be used.
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After checking that the water has started to boil, the agent
instructs the user to prepare vegetables for boiling. Here, the
agent may give detailed 1nstructions, such as how to cut or
slice the vegetables, to the user. The user informs the agent
that the preparation has been completed.

After completion of the thawing of the frozen beef or the
boiling of the water, the microwave oven and the IH cooker
notify the agent of completion of the action. IT access between
the microwave oven or the IH cooker and the agent 1s not
available, the user may inform the agent of completion of the
action.

After checking the microwave oven and IH cooker and
detecting the completion of the thawing of the frozen beef or
the boiling of the water, the agent gives further instructions to
the user to perform the subsequent operation. Examples of the
instructions include taking the beet out of the microwave
oven and preparing the beet. Other examples of the mstruc-
tions 1nclude putting the vegetables into the pot filled with
boiling water on the IH cooker and boiling the vegetables for,
for example, 10 minutes. Placing the vegetables into the pot
temporarily reduces the temperature of the water in the pot.
Thus, the agent may detect a reduction 1n temperature, and
start a timer to run for 10 minutes after the detection to notily
the user when to lift the vegetables out of the pot. The agent
may also prompt the user to preheat the oven to, for example,
250 degrees at the same time 1nstructions are given to prepare
the beef.

After detecting the completion of the preparation of the
beet, the agent 1nstructs the user to put the beef into the oven.
Here, the user may inform the agent of the completion of the
preparation of the beef.

Upon a sensor or the like 1n the oven detecting that the beet
has been put 1into the oven, the agent activates the oven. For
example, the agent causes the oven to perform operations
including roasting the beet at 250 degrees for 15 minutes, and
then turning the temperature of the oven down to 160 degrees
and roasting the beef for a further 40 minutes. In this case, the
agent may perform automatic setting of the operations on the
oven, or may instruct the user to operate the oven. In this case,
the agent may notily the user when to turn down the tempera-
ture of the oven, by using the timer through measurement, at
an appropriate time. Alternatively, the user may be prompted
to set 1n advance a temperature control program to turn the

temperature of the oven down to 160 degrees after 15 min-
utes.

After checking that cooking in the oven has been com-
pleted, the agent mstructs the user to make a sauce from the
drippings left over on a roasting tray in the oven. For example,
the agent instructs the user to pour the meat juices into a
saucepan or a irying pan and to heat the meat juices using the
IH cooker. In this case, the agent may automatically set the
heating program for the IH cooker to make a sauce, or may
instruct the user at an appropriate time to change the heating
level. Additionally, instructions for spices and similar items to
be added to the meat juices are also given as necessary.

After detecting the completion of the sauce, the agent
istructs the user to arrange the boiled vegetables and the
roast beel on a plate. After that, the cooking of the recipe 1s
completed.

In this manner, when applying a cooking recipe that uses a
plurality of cooking appliances, a speech-based interactive
soltware agent 1s capable of checking the progress of the
cooking by recerving a notification of an operation check
from each cooking appliance, and 1s capable of giving
instructions to the user 1n accordance with the progress.
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The processes described above may not necessarily be
applied to cooking, and may also be applied to other activities
using a plurality of home electric appliances.

While speech-based appliance control systems according,
to some embodiments have been described above, the present
invention 1s not limited to the embodiments herein described.

The processing units included 1n the speech-based appli-
ance control systems according to the embodiments
described above are typically implemented as large scale
integrated circuits (LSIs) that are integrated circuits. These
processing units may be separated 1nto single chips, or some
or all of them may be integrated into a single chip.

The approach of fabricating an integrated circuit 1s not
limited to an LSI technology, and may be implemented by a
dedicated circuit or a general-purpose processor. A field pro-
grammable gate array (FPGA) that 1s programmable after an
LLSI 1s fabricated or a reconfigurable processor capable of
reconiiguring the connection or setting of circuit cells 1n the
LSI may be used.

In the embodiments described above, each constituent ele-
ment may be implemented 1n dedicated hardware or may be
implemented by the execution of a software program suitable
for the constituent element. Each constituent element may be
implemented by reading and executing, with a program
executing unit such as a CPU or a processor, a soltware
program recorded on a recording medium such as a hard disk
or a semiconductor memory.

One embodiment of the present invention may be imple-
mented as the program described above, or may be imple-
mented as a non-transitory computer-readable recording
medium storing the program described above. It 1s to be
understood that the program described above may be distrib-
uted via a transmission medium such as the Internet.

The numbers or values used herein are 1llustrative 1n order
to clarily the present mvention, and the present invention 1s
not limited to the illustrated numbers or values. In addition,
connection relationships between constituent elements are
illustrative 1n order to clarity the present invention, and the
connection relationships that achieve the functions in the
present mnvention are not limited to the illustrated connection
relationships.

In addition, the divisions of function blocks 1n the block
diagrams are examples. A plurality of function blocks may be
implemented as a single function block, a single function
block may be divided into a plurality of pieces, or some
functions may be transferred to other function blocks. Addi-
tionally, the functions of a plurality of function blocks having
similar Tunctions may be processed by a single hardware or
soltware component in parallel or time-sharing fashion.

While a speech-based appliance control system according,
to an aspect has been described with reference to some
embodiments, the present invention 1s not limited to the
embodiments described herein. Various modifications that
might be made by those skilled 1n the art to the embodiments
described herein, and embodiments that might be made by
combining constituent elements in different embodiments
may also be contained within an aspect without departing
from the scope of the present invention.

Cloud Service Models

The techniques described in the embodiments described
above are feasible 1n, for example, the following cloud service
models. However, the models mm which the techniques
described 1n the embodiments described above are feasible
are not limited to the following models.

Service Model 1: Local-Data-Center-Based Cloud Service

FIG. 33 1s a diagram 1llustrating an overview of a service
provided by a speech-based appliance control system 1n ser-
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vice model 1 (local-data-center-based cloud service). In this
model, the service provider 4120 acquires information from
the group 4100, and provides a service to a user. In this model,
the service provider 4120 has the function of a data center
management company. That 1s, the service provider 4120
owns a cloud server 4203 thatmanages big data. Accordingly,
no data center management company exists.

In this model, the service provider 4120 operates and man-
ages the data center (cloud server) 4203. In addition, the
service provider 4120 manages an operating system (OS)
4202 and an application 4201. The service provider 4120
provides a service using the OS 4202 and the application 4201

that are managed by the service provider 4120 (arrow 204).
Service Model 2: IaaS-Based Cloud Service

FIG. 34 1s a diagram 1llustrating an overview of a service
provided by a speech-based appliance control system 1n ser-
vice model 2 (IaaS-based cloud service). IaaS 1s an acronym
for Infrastructure as a Service, and 1s a cloud service provid-
ing model that provides, as a service via the Internet, an
infrastructure 1itself to build and run a computer system.

In this model, the data center management company 4110
operates and manages the data center (cloud server) 4203. In
addition, the service provider 4120 manages the OS 4202 and
the application 4201. The service provider 4120 provides a
service using the OS 4202 and the application 4201 that are
managed by the service provider 4120 (arrow 204).

Service Model 3: PaaS-Based Cloud Service

FIG. 35 1s a diagram 1llustrating an overview of a service
provided by a speech-based appliance control system 1n ser-
vice model 3 (PaaS-based cloud service). PaaS 1s an acronym
for Platform as a Service, and 1s a cloud service providing
model that provides, as a service via the Internet, a platform
which provides a foundation to build and run software.

In this model, the data center management company 4110
manages the OS 4202, and operates and manages the data
center (cloud server) 4203. In addition, the service provider
4120 manages the application 4201. The service provider
4120 provides a service using the OS 4202 managed by the
data center management company 4110 and the application
4201 managed by the service provider 4120 (arrow 204).
Service Model 4: SaaS-Based Cloud Service

FIG. 36 1s a diagram 1llustrating an overview of a service
provided by a speech-based appliance control system 1n ser-
vice model 4 (SaaS-based cloud service). SaaS 1s an acronym
for Software as a Service. The SaaS-based cloud service 1s a
cloud service providing model 1n which, for example, a user
such as a company or an individual who does not own a data
center (cloud server) has a function of being able to use, via a
network such as the Internet, an application provided by a
platform provider that owns a data center (cloud server).

In this model, the data center management company 4110
manages the application 4201, manages the OS 4202, and
operates and manages the data center (cloud server) 4203. In
addition, the service provider 4120 provides a service using
the OS 4202 and the application 4201 that are managed by the
data center management company 4110 (arrow 204).

Accordingly, the service provider 4120 provides a service
in any of the cloud service models described above. In addi-
tion, for example, the service provider 4120 or the data center
management company 4110 may develop the OS 4202, the
application 4201, a database for big data, or the like by 1tsell,
or may outsource the development to a third party.

The present disclosure 1s applicable to a speech-based
appliance control system that controls a cooking appliance by
using speech, and to the cooking appliance used in the
speech-based appliance control system.
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What 1s claimed 1s:
1. A method for controlling a cooking appliance using a
user’s speech 1n a speech-based appliance controller, includ-
ing the cooking appliance and an audio mput device that
receives an mput of the user’s speech, the cooking appliance
including a first cooker and a second cooker, the method
comprising;
transmitting, to the cooking appliance via a first network,
first cooking program information indicating a {first
cooking program, the first cooking program correspond-
ing to a first cooking recipe, and second cooking pro-
gram information indicating a second cooking program,
the second cooking program corresponding to a second
cooking recipe;
recognizing, when instruction information including first
audio 1information indicating operation instructions for
the cooking appliance 1s received from the audio input
device, and the first cooker 1s operated based on the first
cooking program and the second cooker 1s operated
based on the second cooking program, the operation
instructions from the first audio information:

determining, using a database that manages first cooking
menu information mdicating a name of a cooking menu
item corresponding to the first cooking recipe and sec-
ond cooking menu information indicating the name of a
cooking menu item corresponding to the second cooking,
recipe, whether or not the received 1nstruction informa-
tion includes the first audio information and second
audio information related to the first cooking menu
information or the second cooking menu information;
and

transmitting, when it 1s determined that the recerved

instruction information includes the second audio infor-
mation, to the cooking appliance via the first network, a
control command for causing the cooking appliance to
execute a process corresponding to the operation
instructions, without executing a process that 1s based on
the first cooking program or the second cooking pro-
gram corresponding to one of the first cooking menu
information or the second cooking menu information to
which the second audio information 1s related.

2. The appliance control method according to claim 1,
turther comprising providing, when 1t 1s determined that the
instruction mformation does not include the second audio
information, a user of the cooking appliance with an error
message indicating that the process corresponding to the
operation 1structions 1s not executable at the cooking appli-
ance.

3. The appliance control method according to claim 2,
wherein the speech-based appliance controller 1s further con-
nected to a display, and

the error message 1s displayed on the display.

4. The appliance control method according to claim 2,
wherein

the speech-based appliance controller 1s further connected

to an audio output device that outputs audio, and

the error message 1s provided to the user of the cooking

appliance using the audio output device.

5. The appliance control method according to claim 1,
wherein

the operation 1nstructions are used for interrupting the pro-

cess that 1s based on the first cooking program or the
second cooking program in the cooking appliance.

6. The appliance control method according to claim 1,
wherein

the operation instructions are used for executing a process

having a cooking parameter different from a process that
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1s being executed 1n the cooking appliance in accordance
with the first cooking program or the second cooking
program.

7. The apphance control method according to claim 1,
wherein the speech-based appliance controller further
includes a display device, and

the method further comprises:

transmitting display screen information to the display
via a second network, the display screen information
indicating a display screen that provides two or more
cooking recipes including the first cooking recipe and
the second cooking recipe, and

receiving, from the display via the second network, first
cooking recipe selection information and second
cooking recipe selection information, the first cook-
ing recipe selection iformation indicating that the
first cooking recipe has been selected on the display,
the second cooking recipe selection information indi-
cating that the second cooking recipe has been
selected on the display.

8. The appliance control method according to claim 7,
wherein

the first cooking program information 1s transmitted to the

cooking appliance via the display 1n response to receipt
of the first cooking recipe selection information from the
display, and

the second cooking program 1nformation 1s transmitted to

the cooking appliance via the display in response to
receipt of the second cooking recipe selection informa-
tion from the display.

9. The appliance control method according to claim 1,
wherein

the database includes correspondence relationship infor-

mation indicating a first correspondence relationship
between the first cooker and the first cooking program
and a second correspondence relationship between the
second cooker and the second cooking program,

the method further comprises specifying one of the first

cooker or the second cooker that 1s to execute the process
corresponding to the operation istructions from the first
cooker and the second cooker based on the correspon-
dence relationship information, and

the control command 1ncludes specific-cooking-unit infor-

mation indicating the specified one of the first cooker
and the second cooker.

10. The appliance control method according to claim 9,
wherein

the cooking appliance manages the correspondence rela-

tionship information, and

the appliance control method further comprises:

specilying a cooker that 1s to execute the process corre-
sponding to the operation instructions from the first
cooker and the second cooker based on the correspon-
dence relationship information and the specific-cook-
ing-unit information, and

causing the specified cooker to execute the process cor-
responding to the operation instructions.

11. The appliance control method according to claim 3,
wherein the display 1s included 1n the cooking appliance.

12. The appliance control method according to claim 7,
wherein the display 1s included 1n the cooking appliance.

13. The appliance control method according to claim 3,
wherein the display 1s included 1n an appliance that 1s differ-
ent from the cooking appliance.

14. The appliance control method according to claim 7,
wherein the display 1s included 1n an appliance that 1s difier-
ent from the cooking appliance.
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15. A method for controlling a cooking appliance using a
user’s speech 1n a speech-based appliance controller, the
speech-based appliance controller including the cooking
appliance and an audio input device that receives an input of
user’s speech, the cooking appliance including a first cooker
and a second cooker, the method comprising;
transmitting, to the cooking appliance via a first network,
first cooking program information indicating a {first
cooking program, the first cooking program correspond-
ing to a first cooking recipe, and second cooking pro-
gram 1nformation indicating a second cooking program
different from the first cooking program, the second
cooking program corresponding to a second cooking
recipe;
recognizing, when instruction information including first
audio 1information indicating operation instructions for
the cooking appliance 1s received from the audio input
device, and the first cooker 1s operated based on the first
cooking program and the second cooker 1s operated
based on the second cooking program, the operation
instructions from the first audio information:

determining, using a database that manages first cookware
information indicating a name of a cookware 1tem used
in the first cooking recipe and second cookware infor-
mation indicating the name of a cookware 1tem used 1n
the second cooking recipe, whether or not the instruction
information includes the first audio information and sec-
ond audio information related to the first cookware
information or the second cookware information; and

transmitting, when 1t 1s determined that the instruction
information includes the second audio information, to
the cooking appliance via the first network, a control
command for causing the cooking appliance to execute a
process corresponding to the operation instructions
without executing a process that 1s based on the first
cooking program or the second cooking program corre-
sponding to one of the first cookware information or the
second cookware information to which the second audio
information is related.

16. The applhiance control method according to claim 15,
turther comprising,

providing, when 1t 1s determined that the instruction infor-

mation does not include the second audio information,
the user of the cooking appliance with an error message
indicating that the process corresponding to the opera-
tion 1nstructions 1s not executable at the cooking appli-
ance.

17. The appliance control method according to claim 135,
wherein

the operation instructions are used for interrupting a pro-

cess that 1s being executed 1n the cooking appliance 1n
accordance with the first cooking program or the second
cooking program.

18. The applhiance control method according to claim 15,
wherein

the operation 1nstructions are used for executing a process

having a cooking parameter different from a process that
1s being executed 1n the cooking appliance in accordance
with the first cooking program or the second cooking
program.

19. The appliance control method according to claim 135,
wherein the speech-based appliance controller further
includes a display, and

the method further comprises:

transmitting, to the display via a second network, dis-
play screen mnformation, the display screen informa-
tion 1ndicating a display screen that provides two or
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more cooking recipes including the first cooking
recipe and the second cooking recipe, and
receiving, from the display via the second network, first
cooking recipe selection information and second
cooking recipe selection information, the first cook-
ing recipe selection information indicating that the
first cooking recipe has been selected on the display,
the second cooking recipe selection information indi-
cating that the second cooking recipe has been
selected on the display.
20. The appliance control method according to claim 135,
wherein
the database includes correspondence relationship infor-
mation indicating a {first correspondence relationship

between the first cooker and the first cooking program

and a second correspondence relationship between the

second cooker and the second cooking program,

the method further comprises specifying one of the first
cooker or the second cooker that 1s to execute the process
corresponding to the operation mstructions from the first
cooker and the second cooker based on the correspon-
dence relationship information, and

the control command 1ncludes specific-cooking-unit infor-
mation indicating the specified one of the first cooker
and the second cooker.

21. The apphance control method according to claim 20,

wherein

the process corresponding to the operation istructions are
executed at the one of the first cooker or the second
cooker specified based on the specific-cooking-unit
information.

22. A speech-based appliance control system comprising:

a cooking appliance having a first cooker and a second
cooker;

an audio mput device that recerves an mput of a user’s
speech; and

a server connectable to the cooking appliance and the audio
input device,

the cooking appliance being controlled using the user’s
speech,

the cooking appliance including,

a first communicator that receives, from the server, first
cooking program information indicating the first
cooking program, the first cooking program corre-
sponding to a first cooking recipe, and second cooking
program information indicating the second cooking
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program, the second cooking program corresponding,
to a second cooking recipe, and

a second controller that causes the first cooker to operate
based on a first cooking program, and causes the
second cooker to operate based on a second cooking
program different from the first cooking program,

the audio mput device including,

an audio acquirer that acquires nstruction information
including first audio information indicating operation
instructions for the cooking appliance, and

a second communicator that transmits the acquired
instruction information to the server,

the server including
a third communicator that transmaits the first cooking

program information and the second cooking pro-
gram 1nformation to the cooking appliance,

a database that manages first cooking menu information
indicating a name of a cooking menu item corre-
sponding to the first cooking recipe and second cook-
ing menu 1information idicating the name of a cook-
ing menu item corresponding to the second cooking
recipe,

a determiner that, when the instruction information 1s
received from the audio input device, and the first
cooker 1s operated based on the first cooking program
and the second cooker 1s operated based on the second
cooking program, recognizes the operation instruc-
tions from the first audio information included 1n the
received 1nstruction information and determines
whether or not the mnstruction information includes
second audio information related to the first cooking
menu information or the second cooking menu infor-
mation, and

a fourth communicator that, when 1t 1s determined that
the mstruction information includes the second audio
information, transmits, to the cooking appliance a
control command for causing the cooking appliance
to execute a process corresponding to the operation
instructions, without executing a process that 1s
executed 1n accordance with the first cooking pro-
gram or the second cooking program corresponding,
to one of the first cooking menu information or the
second cooking menu information to which the sec-
ond audio information 1s related.

23. A cooking appliance used 1n the speech-based appli-
ance control system according to claim 22.
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